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10 INTRODUCTION

THISTHI REPORT SUMMARIZESSUMMARIZE HISTORICAL GEOLOGICAL AND CHEMICAL DATA GATHERED DURING SOIL

AND GROUNDWATER INVESTIGATION AT FORMER FIRE TRAINING CENTER LOCATED AT THE KING COUNTY

AIRPORT IN SEATTLE WASHINGTON THE PURPOSE OF THE INVESTIGATION WAS TO FURTHER CHARACTERIZE SOIL

AND GROUNDWATER QUALITY AT AND NEAR THE FORMER FACILITY IN KEEPING WITH ACCEPTED TERMINOLOGY

THE SITE WILL BE REFERRED TO AS THE NORTH BOEING FIELD FIRE TRAINING CENTER NBF FTC PREVIOUSPREVIOU

INVESTIGATIONSINVESTIGATION AT THE NBF FTC INCLUDE JULY 1983 STUDY BY SHANNON WILSON INC MAY

1984 SOIL SAMPLING EVENT BY LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK AND DECEMBER 1987

SOIL AND GROUNDWATER INVESTIGATION BY CH2M HILL NORTHWEST THISTHI REPORT SUMMARIZESSUMMARIZE THE

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION AND PRESENTSPRESENT THE RESULTSRESULT AND CONCLUSIONSCONCLUSION OF FIELD PROGRAM CONDUCTED

BY LANDAU ASSOCIATESASSOCIATE DURING JULY 1992 LABORATORY RESULTSRESULT ARE CONTAINED IN VOLUME II OF THISTHI

REPORT

20 DESCRIPTION OF THE NORTH BOEING FIELD FIRE TRAINING CENTER

THE NBF FTC IS LOCATED APPROXIMATELY 1000 FT NORTHWEST OF THE NORTH END OF THE KING

COUNTY AIRPORT MAIN RUNWAY AN INACTIVE POWER PLANT OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT TO THE NORTHWEST VICINITY MAP IS PRESENTED ON FIGURE 1 THE SITE LOCATION RELATIVE

TO SURROUNDING FEATURESFEATURE IS SHOWN ON FIGURE 2

THE FIRE
TRAINING CENTER CONSISTSCONSIST OF

RECTANGULAR SHAPED EARTHEN IMPOUNDMENT MEASURING

APPROXIMATELY 140 FT BY 100 FT THE IMPOUNDMENT IS DIVIDED INTO TWO CELLSCELL BY AN EARTHEN DIKE

THE LARGER SOUTHERN CELL IS APPROXIMATELY THREE TIMESTIME THE AREA OF THE SMALLER NORTHERN CELL THE

BOTTOM OF THE CELLSCELL ARE AT THE APPROXIMATE ELEVATION OF SURROUNDING GRADESGRADE AND THE BERMSBERM ARE

GENERALLY 23 FT ABOVE GRADE BOTH CELLSCELL ARE UNPAVED AND UNCOVERED

ALSO PRESENT NEAR THE IMPOUNDMENT ARE STORAGE SHED AND 500GAL UNDERGROUND STORAGE

TANK THE TANK WAS USED FOR THE STORAGE OF JET FUEL FOR THE FIRE TRAINING EXERCISES ONE OTHER

NEARBY FEATURE INCLUDESINCLUDE AN APPROXIMATE 1I4ACRE GEOTEXTILECOVERED AREA AND DRAINAGE DITCH

102692 BO1NCNBPCEO1TCJJR
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UNDERLYING THE GEOTEXTILE ARE ONE CONCRETE AND ONE WOOD CATCHMENT BASINSBASIN WHICH WERE

APPARENTLY PART OF DRAINAGE SYSTEM FOR THE IMPOUNDMENTSIMPOUNDMENT SHANNON WILSON 1983 CH2M

HILL 1987 THESE FEATURESFEATURE ARE SHOWN ON THE SITE MAP FIGURE 3

ACCORDING TO INFORMAL INTERVIEWSINTERVIEW WITH KING COUNTY AIRPORT PERSONNEL THE NBF FTC WAS

LAST USED FOR FIRE TRAINING EXERCISESEXERCISE DURING THE WINTER OF 199192 APPARENTLY THE FIRE TRAINING

EXERCISESEXERCISE WERE CONDUCTED IN THE MOST RECENT PAST BY FILLING THE SOUTHERN CELL OF THE

IMPOUNDMENT WITH WATER AND PLACING FLOATING LAYER OF FLAMMABLE
LIQUID JET FUEL ON TOP OF THE

PONDED WATER GASOLINE TORCHESTORCHE WERE THEN USED TO SET THE LIQUID AFLAME AND THE FIRE WAS

SUBSEQUENTLY EXTINGUISHED WITH WATER ANDOR FOAM BECAUSE THE PREDOMINANT WIND DIRECTION

IN THE AREA IS SOUTHWESTERLY THE FIRE TRUCKSTRUCK AND PERSONNEL USUALLY WERE STAGED AT THE SOUTHERN

END OF THE IMPOUNDMENT ALLOWING THE EXERCISE TO BE CONDUCTED FROM THE UPWIND DIRECTION THE

SMALLER NORTHERN CELL FUNCTIONED TO RETAIN
SPILLOVER GENERATED FROM THE

HIGH PRESSURE WATER HOSESHOSE

USED TO EXTINGUISH THE FIRE

30 HISTORY OF SURROUNDING AREA AND THE FIRE TRAINING CENTER

AN HISTORICAL INVESTIGATION WAS PERFORMED FOR THE NBF FTC AND THE IMMEDIATE VICINITY

IN ORDER TO BETTER DEFINE
PAST SITE USES INFORMATION WAS OBTAINED FROM THE FOLLOWING SOURCESSOURCE

AERIAL PHOTOGRAPHSPHOTOGRAPH PACIFIC AERIAL SURVEYSSURVEY 1961 WALKER ASSOCIATESASSOCIATE 1936 1946 1956 1960 1974

1980 AND 1985 WASHINGTON DEPARTMENT OF NATURAL RESOURCESRESOURCE 1965 1970 AND 1978 AND HG
CHICKERING 1965 TOPOGRAPHIC MAPSMAP US GEOLOGICAL SURVEY 1908 1949 1968 1973 AND 1982

SEATTLE CITY ATLASESATLASE KROLL MAP COMPANY 1904 1920 1928 AND 1950 AN UNIDENTIFIED ATLASATLA FROM

1919 FIRE INSURANCE MAPSMAP SANBORN MAP COMPANY 1929 AND 1949 AND DUWAMISH RIVER

SURVEYSSURVEY US ARMY CORPSCORP OF ENGINEERSENGINEER 1897 AND 1907

31 SURROUNDING AREA

PRIOR TO DEVELOPMENT THE AREA SURROUNDING THE SITE CONSISTED OF EITHER UNDEVELOPED

MARSHLANDSMARSHLAND OR PASTURE MEANDER OF THE DUWAMISH RIVER PASSED THROUGH PART OF THE CURRENT

LOCATION OF THE NBF FTC AS SHOWN ON FIGURE 2 SIGNIFICANT FEATURESFEATURE AT THAT TIME INCLUDED THE

1012692 BOEINCMBFCEOTECIL
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GRANT STREET ELECTRIC RAILWAY RAILROAD LINE WHICH RAN NORTH OF THE SITE TO GEORGETOWN AND THE

COLUMBIA PUGET SOUND CPS AND NORTHERN PACIFIC RAILROAD NP LINESLINE LOCATED APPROXIMATELY

400 YD NORTHEAST OF THE SITE

BY 1907 MORE DEVELOPMENT OF THE SURROUNDING AREA HAD OCCURRED MOST SIGNIFICANT WAS

THE ESTABLISHMENT OF SEATTLE ELECTRIC COMPANY SEC POWERHOUSE TO THE NORTHWEST OF THE SITE

THE CURRENT CITY LIGHT BUILDING AND ITS REPAIR SHOPSSHOP LOCATED TO THE NORTHEAST NEAR THE CPS AND

NP RAILROAD LINES NORTHEAST OF THE POWERHOUSE WAS AN 824620GAL CONCRETE FUEL OIL STORAGE TANK

AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 TO 1985 SHOW THAT THE TANK IS MOSTLY BELOWGROUND WITH PORTION

ABOVEGROUND AND SURROUNDED BY AN EARTHEN BERM THISTHI TANK WAS DEMOLISHED IN 1987

BETWEEN 1917 AND 1919 THE MEANDERSMEANDER OF THE DUWAMISH RIVER WERE FILLED IN AND THE

DUWAMISH WATERWAY WAS CONSTRUCTED THE WESTERN END OF THE MEANDER NEAR THE SITE WAS NOT

FILLED AND BECAME THE PRESENT DAY SLIP NO FIGURE 2
FIGURE SHOWSSHOW FOUR SKETCHESSKETCHE OF HISTORICAL SITE DEVELOPMENT THE SKETCH OF 1904

CONDITIONSCONDITION SHOWSSHOW THE POWERHOUSE AND THE FORMER MEANDER OF THE DUWAMISH RIVER THE

NUMBERSNUMBER ALONG THE RIVER REFER TO CHANNEL DEPTH SOUNDINGSSOUNDING AT THOSE POINTS THE 1946 SKETCH

SHOWSSHOW THE DEVELOPMENT SURROUNDING THE SEATTLE
CITY LIGHT POWER PLANT INCLUDING COAL PILESPILE AND

THE FUEL OIL
STORAGE

TANK ALSO SHOWN IS WHAT APPEARSAPPEAR TO BE DRAINAGE DITCH RUNNING EASTWEST

JUST SOUTH OF THE SITE

32 SITE HISTORY

THE ONLY HISTORICAL INFORMATION CONCERNING SITE USE PRIOR TO CONSTRUCTION OF THE FIRE

TRAINING CENTER IS LIMITED TO INFERENCE FROM AERIAL PHOTOGRAPHSPHOTOGRAPH TAKEN APPROXIMATELY TWICE

DECADE FROM 1936 AERIAL PHOTOGRAPHSPHOTOGRAPH FROM 1936 AND 1945 SHOW RAILROAD SPUR TRACK LOCATED

VERY CLOSE TO THE FUTURE SITE LOCATION APPARENTLY THE SPUR TRACK FUNCTIONED TO SERVE THE POWER

PLANT POSSIBLY BY BRINGING IN SHIPMENTSSHIPMENT OF COAL

THE EARLIEST INDICATION OF SITE USE AS FIRE TRAINING CENTER IS EVIDENT IN 1965 AERIAL

PHOTOGRAPH WHICH SHOWSSHOW VEHICLESVEHICLE PARKED IN THE CENTER OF AN AREA OF GROUND DISTURBANCE DEFINED

BY WHAT APPEAR TO BE BERMS THE CONFIGURATION OF THESE BERMSBERM APPEARSAPPEAR TO CHANGE THROUGH TIME

AS EVIDENCED IN THE 1970 1978 AND 1980 AERIAL PHOTOGRAPHS IN PARTICULAR THE MAXIMUM FORMER

TOFLC2 BOENGNBFGEOTECURVR
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EXTENT OF THE FIRE
TRAINING CENTER IMPOUNDMENT AS DEDUCED FROM AERIAL PHOTOGRAPHSPHOTOGRAPH MAY HAVE

EXTENDED IN THE LIMITSLIMIT SHOWN ON FIGURE 3 THE SEPARATION OF THE IMPOUNDMENT INTO TWO CELLSCELL

SIMILAR TO THE CURRENT CONFIGURATION IS FIRST NOTICED ON THE 1985 AERIAL PHOTOGRAPH THE 1985

AERIAL PHOTOGRAPH ALSO SHOWSSHOW THAT THE GEOTEXTILE FABRIC SOUTHWEST OF THE FIRE TRAINING CENTER WAS

IN PLACE BY THAT TIME

40 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

SHANNON WILSON INC SHANNON WILSON 1983 WAS RETAINED BY BOEING TO DRILL SIX SOIL

BORINGSBORING ADJACENT TO THE FIRE TRAINING CENTER ACCORDING TO THEIR REPORT EVIDENCE OF PETROLEUM

PRODUCT NAMELY PETROLEUM ODOR WAS FOUND IN THREE OF THE SIX BORINGS ONE OF THESE THREE

BORINGSBORING WAS DRILLED JUST OUTSIDE OF THE BERMED AREA THE OTHER TWO BORINGSBORING WITH PETROLEUM

ODORSODOR WERE LOCATED ADJACENT TO THE CATCHMENT BASINSBASIN SHOWN ON FIGURE 3 NO SAMPLESSAMPLE WERE

COLLECTED FOR CHEMICAL TESTING BY SHANNON WILSON INC

IN 1984 IAUCKSIAUCK TESTING LABORATORIESLABORATORIE INC LAUCKSLAUCK 1984 SAMPLED SURFICIAL SOIL FOR BOEING

SAMPLESSAMPLE WERE COLLECTED FROM EIGHT LOCATIONSLOCATION INSIDE THE BERMED AREA OF THE FIRE TRAINING CENTER

TWO LOCATIONSLOCATION IN THE DRAINAGE DITCH AND ONE BACKGROUND SAMPLE THE SAMPLESSAMPLE WERE ANALYZED

FOR LEAD AND PCBS ALL LEAD CONCENTRATIONSCONCENTRATION WERE BETWEEN 28 AND 360 MGKG THE PCB

CONCENTRATIONSCONCENTRATION WERE BETWEEN 005 AND 25 MGKG IN THE BERMED AREA PCB CONCENTRATIONSCONCENTRATION IN THE

TWO DITCH SAMPLESSAMPLE WERE 47 AND 89 MGKG

IN DECEMBER 1987 CH2M HILL NORTHWEST CH2M HILL 1987 CONDUCTED SOIL AND

GROUNDWATER INVESTIGATION
OF THE NBF FFC CH2M HILL INSTALLED FOUR MONITORING WELLSWELL

DESIGNATED NBFMW1 THROUGH NBFMW4 AT THE LOCATIONSLOCATION SHOWN ON FIGURE 3 LIMITED

NUMBER OF SUBSURFACE SOIL SAMPLESSAMPLE WERE COLLECTED FOR LABORATORY ANALYSISANALYSI DURING INSTALLATION OF

THE MONITORING WELLS THE WELLSWELL ARE ALL SCREENED ACROSSACROS THE GROUNDWATER SURFACE AND ARE

BETWEEN 15 AND 17 FT IN TOTAL DEPTH

SOIL AND GROUNDWATER SAMPLESSAMPLE TAKEN BY CH2M HILL WERE ANALYZED FOR VOLATILE AND

SEMIVOLATILE ORGANICSORGANIC PESTICIDESPCB AND METALS OTHER THAN TRACE CONCENTRATIONSCONCENTRATION OF PROBABLE

LABORATORY CONTAMINANTSCONTAMINANT ONLY ARSENIC WAS FOUND ABOVE METHOD DETECTION LIMITSLIMIT IN THE

GROUNDWATER SAMPLES ARSENIC WAS REPORTED IN GROUNDWATER FROM TWO WELLSWELL MW3 AT TGL

AND MW4 AT 12 IGL CHEMICALSCHEMICAL DETECTED IN THE SOIL SAMPLESSAMPLE OTHER THAN THOSE LIKELY RELATED

TO LABORATORY CONTAMINATION INCLUDE XYLENE UP TO 87 TGKG TETRACHIOROETHENE UP TO 98 IGKG

111Q392 8OEINCNBFCEOTECHR
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TOLUENE UP TO 11 PIGKG 4METHYL2PENTANONE UP TO JIGKG AND 2BUTANONE UP TO

67 JIGKG DATA FROM ALL THREE OF THE PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION INCLUDING BORINGWELL LOGSLOG AND

ANALYTICAL DATA SUMMARIESSUMMARIE ARE REPRODUCED IN APPENDIX AND FURTHER DISCUSSED IN SECTION 80

50 FIELD PROGRAM

THE FIELD PROGRAM CONDUCTED FOR THISTHI STUDY CONSISTED OF DRILLING AND SAMPLING 14 SOIL

BORINGSBORING COLLECTION OF SURFICIAL SOIL SAMPLESSAMPLE AND COLLECTION OF GROUNDWATER SAMPLESSAMPLE FROM THE

EXISTING WELLS ALL FIELD WORK WAS CONDUCTED DURING JULY 1992 THE PURPOSE OF THE FIELD

PROGRAM WAS TO COLLECT AND ANALYZE SAMPLESSAMPLE TO FURTHER CHARACTERIZE SOIL AND GROUNDWATER QUALITY

AT THE SITE FIGURE SHOWSSHOW THE LOCATION OF THE BORINGSBORING AND SURFICIAL SOIL SAMPLESSAMPLE AND THE FOUR

CH2M HILL MONITORING WELLS

FOUR OF THE SOIL BORINGSBORING WERE DRILLED INSIDE THE IMPOUNDMENT AND FOUR WERE DRILLED

OUTSIDE THE IMPOUNDMENT BUT INSIDE THE POSSIBLE FORMER LIMITSLIMIT OF PREVIOUSPREVIOU IMPOUNDMENTS

THREE SOIL BORINGSBORING WERE DRILLED OUTSIDE OF THE ESTIMATED LIMITSLIMIT OF THE FORMER IMPOUNDMENTSIMPOUNDMENT AND

THREE WERE DRILLED ADJACENT TO THE CATCHRNENT BASINS FOUR SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED

FROM THE IMPOUNDMENT BERMSBERM AND THREE SURFICIAL SOIL SAMPLESSAMPLE WERE COLLECTED FROM THE BOTTOM

OF THE SOUTHERN CELL BORING LOGSLOG ARE PRESENTED IN APPENDIX B

THE SOIL SAMPLESSAMPLE WERE SELECTIVELY ANALYZED FOR VARIETY OF CHEMICAL CONSTITUENTSCONSTITUENT WITH

AN EMPHASISEMPHASI ON TOTAL PETROLEUM HYDROCARBONSHYDROCARBON VOLATILE ORGANIC COMPOUNDSCOMPOUND AND PCBSPCB AND WITH

LESSER EMPHASISEMPHASI ON METALSMETAL SEMIVOLATILE ORGANICSORGANIC AND SKYDROLTM COLORLESSCOLORLES ODORLESSODORLES SERIESSERIE OF

FIRERESISTANT AIRCRAFT HYDRAULIC FLUIDS GROUNDWATER SAMPLESSAMPLE WERE ANALYZED FOR ALL OF THE ABOVE

COMPOUNDS THE WORK PLAN PREPARED FOR THISTHI STUDY LANDAU ASSOCIATESASSOCIATE 1992 DESCRIBESDESCRIBE THE

SAMPLING ACTIVITIESACTIVITIE LABORATORY PROCEDURESPROCEDURE HEALTH AND SAFETY PLAN AND QUALILY ASSURANCE PROGRAM

THAT WERE FOLLOWED DURING THE FIELD PROGRAM APPENDIX DESCRIBESDESCRIBE THE SPECIFIC METHODOLOGIESMETHODOLOGIE

EMPLOYED DURING THE FIELD PROGRAM
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60 GEOLOGY AND HYDROCEOLOGY

61 GEOLOGY

THE NBF FTC IS LOCATED IN THE DUWAMISH RIVER VALLEY NATURALLY DEPOSITED SOIL IN THE

VALLEY ARE COMPRISED OF TENSTEN OF FEET OF ALLUVIAL DEPOSITSDEPOSIT RESTING ATOP MARINE SEDIMENTSSEDIMENT EMPLACED

DURING THE MOST RECENT POSTGLACIAL PERIOD THE SURFICIAL GEOLOGY OF THE VALLEY CHANGED

SIGNIFICANTLY BETWEEN 1917 AND 1919 WHEN THE DUWAMISH RIVER WAS CHANNELED TO STRAIGHTER

COURSE THE FORMER MEANDERSMEANDER OF THE RIVER ONE OF WHICH APPEARSAPPEAR TO HAVE PASSED THROUGH THE

SOUTHERN HALF OF THE NBF FTC WERE FILLED MOSTLY WITH
HYDRAULICALLY DREDGED SAND DERIVED FROM

THE CHANNELIZATION PROJECT IN ADDITION MUCH OF THE VALLEY FLOOR HAS BEEN RAISED WITH MORE

RECENT FILL TO ACCOMMODATE DEVELOPMENT WITHIN THE VALLEY

THE GEOLOGIC DEPOSITSDEPOSIT OF INTEREST AT THE SITE INCLUDE FILL DEPOSITSDEPOSIT CONSISTING OF NATURAL

MATERIALSMATERIAL FILL DEPOSITSDEPOSIT CONSISTING PRIMARILY OF MANMADE MATERIALSMATERIAL AND NATURALLY DEPOSITED

DUWAMISH RIVER ALLUVIUM GEOLOGIC CROSSCROS SECTION FOR THE SITE SHOWING THESE UNITSUNIT IS PRESENTED

ON FIGURE 5 THE LOCATION OF THE CROSSCROS SECTION IS SHOWN ON FIGURE 3

THE CROSSCROS SECTION SHOWSSHOW THAT THE
GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE

IMPOUNDMENT ARE DIFFERENT FROM THOSE UNDERLYING THE SOUTH CELL GEOLOGIC DEPOSITSDEPOSIT UNDERLYING

THE NORTH CELL CONSIST OF THIN APPROXIMATELY FT VENEER OF SANDY FILL AT THE SURFACE UNDERLAIN

BY DUWAMISH RIVER ALLUVIUM MOSTLY SANDY SILT TO FINE SAND TO AT LEAST 20 FT BELOW GROUND

SURFACE UNDER THE SOUTH CELL EXTENDING SOUTHWARD TO WELL NBFMW2 AND AT THE LOCATION OF

THE CATCHMENT BASINSBASIN ARE SURFICIAL FILL
DEPOSITSDEPOSIT CONSISTING OF VARIABLE THICKNESSTHICKNES OF SOIL MOSTLY

FINE SAND TO SILTY SAND WITH LESSER GRAVEL UNDERLAIN BY VARIABLE THICKNESSTHICKNES OF GRANULAR FILL

MATERIAL
CONSISTING OF COAL AND BRICK FRAGMENTSFRAGMENT ASH AND CLINKER RESIDUE FROM THE COMBUSTION

OF COAL LYING BENEATH THISTHI COAL ASH AND CLINKER FILL MATERIAL IS WHAT APPEARSAPPEAR TO BE

HYDRAULICALLY EMPLACED FILL MOSTLY FINE SAND WITH TRACE OF GRAVEL TO POSSIBLE DEPTH OF UP TO

35 FT IN THE FORMER RIVER CHANNEL NO SPECIFIC TIME PERIODSPERIOD CAN BE ASSIGNED TO THESE EPISODESEPISODE

OF FILLING BECAUSE OF THE LACK OF DOCUMENTATION

POSSIBLE CHANNEL PROFILE OF THE MEANDER IS SHOWN ON THE CROSSCROS SECTION THE
PROFILE WAS

OBTAINED FROM THE 1904 ARMY CORPSCORP OF ENGINEERSENGINEER SURVEY SHOWING DEPTH SOUNDINGSSOUNDING OF THE FORMER

CHANNEL AT THE LOCATION OF THE FIRE TRAINING CENTER SEE 1904 SKETCH FIGURE WHICH INDICATESINDICATE THE

FORMER MEANDER WAS AS MUCH AS 35 FT DEEP IN THAT LOCATION
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62 HYDROGEOLOGY

REGIONAL STUDIESSTUDIE LANDAU ASSOCIATESASSOCIATE 1988 INDICATE RELATIVELY FLAT GROUNDWATER GRADIENT

ACROSSACROS THE NORTH BOEING FIELDKING COUNTY AIRPORT FACILITIESFACILITIE WITH DOMINANTLY WESTWARD

GRADIENT TOWARDSTOWARD THE DUWAMISH WATERWAY

FIGURE SHOWSSHOW ESTIMATED GROUNDWATER ELEVATION CONTOURSCONTOUR AT THE SITE BASED ON JULY 1992

DATA GROUNDWATER ELEVATIONSELEVATION TAKEN IN THE FOUR
PREEXISTING MONITORING WELLSWELL INDICATE SLIGHTLY

ANOMALOUSANOMALOU GROUNDWATER GRADIENT AS COMPARED TO THE REGIONAL GRADIENT POSSIBLE EXPLANATION

IS THAT FILLING OF THE MEANDER MAY HAVE AFFECTED LOCAL GROUNDWATER FLOW CAUSED BY THE RELATIVELY

HIGHER HYDRAULIC CONDUCTIVITY OF THE FILL MATERIAL DEPOSITED IN THE MEANDER AS COMPARED TO THE

SURROUNDING NATIVE DEPOSITS THE GROUNDWATER GRADIENT CALCULATED FROM THE JULY 1992 DATA IS

0008 OR ABOUT 40 FTMI

70 SITE SCREENING LEVELSLEVEL

IN ORDER TO IDENTIFY THE COMPOUNDSCOMPOUND OF CONCERN INDICATOR COMPOUNDSCOMPOUND SCREENING PROCESSPROCES

WAS ESTABLISHED WHICH ELIMINATED THOSE DETECTED COMPOUNDSCOMPOUND WHICH POSE LITTLE THREAT TO HUMAN

HEALTH ANDOR THE ENVIRONMENT WASHINGTON STATESSTATE MODEL TOXICSTOXIC CONTROL ACT MTCA CLEANUP

REGULATION ECOLOGY 1991A WAS USED AS THE BASISBASI FOR OUR EVALUATION THE SPECIFIC SCREENING

ANALYSISANALYSI USED IN OUR EVALUATION IS CONSISTENT WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY

ECOLOGY GUIDANCE 1991B FOR SELECTING INDICATOR COMPOUNDSCOMPOUND WHICH IS AS FOLLOWSFOLLOW

1 COMPARE AN UPPER BOUND CONCENTRATION OF AN ENVIRONMENTAL CONTAMINANT TO THE

CLEANUP LEVEL FOR THAT MEDIUM

2 SUBSTANCESSUBSTANCE WHICH DO NOT EXCEED THE CLEANUP LEVEL IN SINGLE MEDIUM ARE REMOVED

FROM FURTHER CONSIDERATION

THE RATIONALE UPON WHICH OUR CONCLUSIONSCONCLUSION ARE BASED ARE SUMMARIZED BELOW

1 SITH CLASSIFICATION

THE NBF FTC IS CONSIDERED AN INDUSTRIAL SITE UNDER MICA BECAUSE OF THE FOLLOWING

THE SITE AND ADJACENT PROPERTIESPROPERTIE ARE ZONED FOR GENERAL INDUSTRIAL USE

O2692 BOEINGNBFGEOTECHRP 12

LANDAU ASSOCIAIUS INC

KCSIIP4 60041



APPROXIMATE EXTENT

OF FIRE TRAINING CENTER
NBFUW3

19651985
659

SEA WE CITY

LIGHT SILDING

AROA 200 FT

MM NW CNA
EXISNG BERM

NBFMW4

CONFIGURATION OF FIRE

TRAINING CENTER BERM

JULY 1992

HYDRANT

EXISTING

UNDERGROUND

TANK BF26

AREA COVERED BY NB FMWI
GEOTEXTILE FABRIC 545

CE

MWI APPROXIMATE LOCATION OF
EXISTING MONITORING WEH AND IDENTIFICATION

40 80
659 GROUNDWATER ELEVATION JULY

1992

ESTIMATED GROUNDWATER CONTOUR JULY 1992 FT NGVD SCALA IN FOOT

IIIL ESTIMATED GROUNDWATER FLOW DIRECTION

TIJ ESTIMATED GROUNDWATER CONTOURSCONTOUR JULY 1992 FIGURE

INIAT1 JSJ LAI LS IN

KCSIIP4 60042



THE SITE AND ADJACENT PROPERTIESPROPERTIE ARE CURRENTLY USED FOR INDUSTRIAL PURPOSESPURPOSE AND

HAVE HISTORY OF INDUSTRIAL USE

THE SITE IS EXPECTED TO BE USED FOR INDUSTRIAL PURPOSESPURPOSE IN THE FORESEEABLE

FUTURE

THE ACCESSACCES TO THE SITE IS RESTRICTED AND NOT AVAILABLE FOR GENERAL PUBLIC USE

2 SOIL

WHERE POSSIBLE COMPOUNDSCOMPOUND DETECTED IN SOIL AT THE SITE WERE EVALUATED USING METHOD

TABLESTABLE FOR INDUSTRIAL SITESSITE WAC 173340745 FOR DETECTED COMPOUNDSCOMPOUND WHICH ARE NOT LISTED ON

METHOD TABLESTABLE METHOD CLEANUP LEVELSLEVEL FOR INDUSTRIAL SITESSITE WERE USED SPECIFIC METHOD

VALUESVALUE FOR COMPOUNDSCOMPOUND DETECTED AT THE SITE WERE OBTAINED FROM TABLESTABLE PROVIDED BY ECOLOGY 1992

FOR THOSE COMPOUNDSCOMPOUND DETECTED IN SOIL FOR WHICH NO TOXICOLOGICAL DATA IS AVAILABLE TO

CALCULATE METHOD CLEANUP LEVELSLEVEL AND ARE ALSO NOT LISTED IN THE METHOD TABLE THE FOLLOWING

APPROACH WAS USED

IF THE CONCENTRATION OF THE COMPOUND DETECTED WAS WELL BELOW HUMAN HEALTH

BASED CLEANUP LEVELSLEVEL FOR RELATED COMPOUNDSCOMPOUND IT WAS NOT EVALUATED FURTHER

EXAMPLE CLEANUP LEVELSLEVEL CALCULATED FOR
SPECIFIC POLYNUCLEAR AROMATIC

HYDROCARBONSHYDROCARBON PAH WERE USED TO EVALUATE SIMILAR PAH COMPOUNDSCOMPOUND WHICH

LACKED TOXICOLOGICAL DATA

IF THE COMPOUND DETECTED WAS NOT MEMBER OF CLASSCLAS OF RELATED COMPOUNDSCOMPOUND
WITH AVAILABLE TOXICOLOGICAL DATA IT WAS EVALUATED INDIVIDUALLY THE ONLY

COMPOUND THAT QUALIFIED FOR THISTHI TYPE OF EXAMINATION WAS SKYDROLTM DEVELOP
MENT OF THE SCREENING LEVELSLEVEL FOR SKYDROLTM IS PRESENTED IN APPENDIX D

3 GROUNDWATER

THE
SCREENING LEVELSLEVEL USED TO EVALUATE COMPOUNDSCOMPOUND DETECTED IN GROUNDWATER WERE THE

MTCA METHOD CLEANUP LEVELSLEVEL FOR GROUNDWATER AND THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER AS DESCRIBED IN APPENDIX D

80 SOIL AND GROUNDWATER QUALITY

THE ANALYTICAL RESULTSRESULT OF SOIL AND GROUNDWATER SAMPLESSAMPLE ARE SUMMARIZED IN THISTHI SECTION

ALONG WITH RELEVANT FIELD OBSERVATIONS THE CONCENTRATIONSCONCENTRATION OF DETECTED COMPOUNDSCOMPOUND ARE THEN

COMPARED TO SITE SCREENING LEVELSLEVEL TO IDENTIFY INDICATOR COMPOUNDSCOMPOUND AT THE SITE
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SOIL QUALITY DATA ARE SUMMARIZED IN TABLESTABLE THROUGH GROUNDWATER QUALITY DATA IN

TABLE 7 TABLESTABLE THROUGH CAN BE FOUND FOLLOWING THE TEXT OF THE REPORT THE
LABORATORY

REPORTSREPORT ARE PRESENTED IN APPENDIX VOLUME II

81 SOIL QUALITY

811 TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

DURING THE JULY 1992 FIELD PROGRAM FIELD OBSERVATIONSOBSERVATION SHEEN ODOR PHOTOIONIZATION

DETECTOR READINGSREADING OF PETROLEUM HYDROCARBONSHYDROCARBON WERE MADE POSITIVE INDICATIONSINDICATION OF PETROLEUM

HYDROCARBONSHYDROCARBON WERE NOTED WHILE COLLECTING SURFACE SOIL SAMPLESSAMPLE FROM THE BOTTOM OF THE SOUTHERN

CELL OF THE IMPOUNDMENT AND IN SOIL SAMPLESSAMPLE FROM BORINGSBORING B4 B77A BIL B12 AND B13

ALSO LIQUID PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN THE BOTTOM OF THE NORTHERNMOST CONCRETE

CATCHMENT BASIN

FIELD OBSERVATIONSOBSERVATION INDICATE THAT PETROLEUM HYDROCARBONSHYDROCARBON DIMINISH WITH DEPTH IN THE

BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT CONVERSELY PETROLEUM INDICATION WERE ONLY APPARENT

IN SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN
BORINGSBORING DRILLED ADJACENT TO THE CATCHMENT

BASINS NO FIELD INDICATIONSINDICATION OF PETROLEUM HYDROCARBONSHYDROCARBON WERE OBSERVED IN SURFACE SAMPLESSAMPLE FROM

THE IMPOUNDMENT BERMSBERM OR IN SAMPLESSAMPLE FROM BORINGSBORING DRILLED OUTSIDE THE IMPOUNDMENT EXCEPT

AT THE CATCHMENT BASINSBASIN BORINGS

FOR SOIL SAMPLESSAMPLE SUBMITTED TO THE LABORATORY TOTAL PETROLEUM HYDROCARBON TPH WAS

DETECTED IN BOTH SURFACE AND SUBSURFACE SOIL SAMPLESSAMPLE AT CONCENTRATIONSCONCENTRATION ABOVE THE METHOD

CLEANUP LEVEL OF 200 MGKG THE CLEANUP LEVEL FOR MIDDLE DISTILLATE RANGE PETROLEUM

HYDROCARBONS THE LABORATORY WAS GENERALLY ABLE TO FINGERPRINT THE PETROLEUM HYDROCARBONSHYDROCARBON AS

SIMILAR TO JP5 DIESEL RANGE PETROLEUM DISTILLATE THISTHI IS CONSISTENT WITH
PAST USE OF JET FUEL FOR

FIRE TRAINING EXERCISES

LABORATORY ANALYSISANALYSI OF SURFICIAL SOIL SAMPLESSAMPLE FROM THE IMPOUNDMENT BERMSBERM SSL THROUGH

SS4 CONTAINED VARIABLE CONCENTRATIONSCONCENTRATION OF TPH TWO OF THE SAMPLESSAMPLE SSL AND SS4 HAD TPH

CONCENTRATIONSCONCENTRATION AT SLIGHTLY ABOVE THE 200 MGKG CLEANUP LEVEL 330 MGKG AND 350 MGKG

RESPECTIVELY AND TWO SAMPLESSAMPLE AT 53 MGKG AND SS3 AT NONDETECT ND LEVELSLEVEL WERE WELL

BELOW THISTHI SCREENING LEVEL THE TFH CONCENTRATIONSCONCENTRATION IN SURFICIAL SOIL SAMPLESSAMPLE TAKEN FROM THE

BOTTOM OF THE SOUTH CELL 555 THROUGH SS7 HAD CONCENTRATIONSCONCENTRATION RANGING FROM 1200 TO 3100

MGKG

FOR SOIL BORINGSBORING DRILLED WITHIN THE IMPOUNDMENT TPH CONCENTRATIONSCONCENTRATION APPEAR TO BE

PRESENT THROUGHOUT THE VADOSE ZONE AT BORING B4 THE NORTH CELL AND APPEAR TO TAPER OFF IN
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WEDGESHAPED CONFIGURATION THINNING UPWARD TOWARD THE SOUTH END OF THE SOUTH CELL WITH THE

EXCEPTION OF SAMPLE B3 0010 FROM BORING 260 MGKG ALL SAMPLESSAMPLE FROM BORINGSBORING DRILLED

OUTSIDE OF THE IMPOUNDMENT HAD TPH CONCENTRATIONSCONCENTRATION BELOW 200 MGKG THE ESTIMATED HORI

ZONTAL DISTRIBUTION OF TPH IN SOIL ABOVE THE 200 MGKG SCREENING LEVEL IS SHOWN ON FIGURE 7

CROSSCROS SECTIONAL VIEW OF ANTICIPATED TPH DISTRIBUTION IS SHOWN ON FIGURE 8

CONCENTRATIONSCONCENTRATION OF PETROLEUM HYDROCARBONSHYDROCARBON RANGING FROM 8800 TO 25000 MGKG WERE

DETECTED IN ALL SAMPLESSAMPLE FROM NEAR THE GROUNDWATER SURFACE IN THE BORINGSBORING DRILLED ADJACENT TO THE

CATCHMENT BASINS THISTHI IS CONSISTENT WITH THE FIELD OBSERVATIONSOBSERVATION OF
STRONG PETROLEUM ODORSODOR IN

THOSE SAMPLES

BASED ON THE OCCURRENCE OF TPH IN SOIL SAMPLESSAMPLE ABOVE THE SCREENING LEVEL AND ON FIELD

OBSERVATION OF HYDROCARBONSHYDROCARBON TPH HAS BEEN IDENTIFIED AS AN INDICATOR COMPOUND AT THE SITE

812 POLYCHLORINATED BIPHENVISBIPHENVI PCBSPCB
PCBSPCB WERE REPORTED IN OF THE 24 SUBSURFACE SOIL BORING SAMPLESSAMPLE AND IN ALL OF THE

SURFACE SOIL SAMPLES CONCENTRATIONSCONCENTRATION HOWEVER WERE GENERALLY CLOSE TO THE DETECTION LIMIT OF

032034 MGKG FOR TOTAL PCBS

THE HIGHEST CONCENTRATION WAS IN SURFACE SAMPLE SS4 166 MGKG WHICH IS BELOW THE

MTCA METHOD CLEANUP LEVEL OF 10 MGKG FOR INDUSTRIAL SITES THESE ANALYTICAL RESULTSRESULT ARE

CONSISTENT WITH THE LAUCKSLAUCK 1983 REPORT

813 VOLATILE ORGANICSORGANIC

THE ONLY VOLATILE
ORGANIC COMPOUNDSCOMPOUND DETECTED IN SURFACE SOIL SAMPLESSAMPLE WERE TRACE AMOUNTSAMOUNT

OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND XYLENE AND TOLUENE THE CONCENTRATION OF XYLENE IN

SURFACE SAMPLE SS5 21 MGKG SLIGHTLY EXCEEDSEXCEED THE MTCA METHOD CLEANUP LEVEL OF 20

MGKG THE CONCENTRATION OF TOLUENE UP TO 35 MGKG WAS WELL BELOW THE METHOD CLEANUP

LEVEL OF 40 MGKG

VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE WITH TWO EXCEPTIONSEXCEPTION NOT DETECTED IN SOIL BORING

SAMPLESSAMPLE FOR TRACE AMOUNTSAMOUNT OF COMMON LABORATORY CONTAMINANTSCONTAMINANT AND LOW LEVELSLEVEL OF TOLUENE

ND TO 0009 MGKG ONE
EXCEPTION TO THISTHI IS IN SAMPLE B7A 3040 TWELVE VOLATILE ORGANIC

COMPOUNDSCOMPOUND WERE DETECTED IN THISTHI SAMPLE AT LEVELSLEVEL FROM 0071 TO 097 MGKG THE SECOND

EXCEPTION WAS THE 2BUTANONE REPORTED IN SAMPLE BI 7075 AT 099 MGKG BOTH OF THESE

SAMPLESSAMPLE ALSO CONTAINED CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL
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BOTH METHOD AND CLEANUP LEVELSLEVEL WERE USED TO EVALUATE THE VOLATILE ORGANIC

COMPOUNDSCOMPOUND DETECTED THE CLEANUP LEVELSLEVEL FOR ALL 12 ORGANIC COMPOUNDSCOMPOUND WERE BETWEEN AND

ORDERSORDER OF MAGNITUDE HIGHER THAN THE HIGHEST CONCENTRATION REPORTED IN THE SAMPLES THE VOLATILE

ORGANIC DATA FROM THE CH2M HILL REPORT IS RELATIVELY CONSISTENT WITH THE CURRENT DATA XYLENE

TOLUENE AND 2BUTANONE WERE DETECTED BY CH2M HILL AT CONCENTRATIONSCONCENTRATION WITHIN ONE ORDER OF

MAGNITUDE OF THE CONCENTRATIONSCONCENTRATION REPORTED HEREIN CH2M HILL ALSO REPORTED DETECTIONSDETECTION OF

TETRACHIOROETHENE AND 4METHYL2PENTANONE WHICH WERE NOT DETECTED DURING THISTHI STUDY DUE

TO THEIR LIMITED DISTRIBUTION AND LOW CONCENTRATIONSCONCENTRATION VOLATILE ORGANICSORGANIC ARE NOT CONSIDERED INDICATOR

COMPOUNDSCOMPOUND AT THISTHI TIME

814 SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND PAH

TWENTYTHREE SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND WERE IDENTIFIED IN SURFACE AND SUBSURFACE

SAMPLES THE WIDEST VARIETY AND HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND WERE REPORTED IN

SAMPLESSAMPLE WHICH ALSO HAD CONCENTRATIONSCONCENTRATION OF TPH ABOVE THE 200 MGKG SCREENING LEVEL MOST OF

THE SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND DETECTED BELONG TO THE PAH CLASSCLAS WHICH OCCUR IN DIESEL

RANGE AND HEAVIER PETROLEUM DISTILLATESDISTILLATE AND ARE COMMONLY PRODUCED BY THE COMBUSTION OF

HYDROCARBONS

THE SAMPLE WITH THE HIGHEST TOTAL CONCENTRATION OF CARCINOGENIC PAH WAS SS5 WHICH AT

MGKG IS WELL BELOW THE METHOD CLEANUP LEVEL OF 20 MGKG FOR TOTAL CARCINOGENIC PAH ALL

OF THE OTHER NONCARCINOGENIC PAH OR MISCELLANEOUSMISCELLANEOU SEMIVOLATILE COMPOUNDSCOMPOUND DETECTED WERE AT

CONCENTRATIONSCONCENTRATION THAT RANGED FROM TO ORDERSORDER OF MAGNITUDE LOWER THAN THE CORRESPONDING MTCA

METHOD CLEANUP LEVEL FOR THOSE OR RELATED COMPOUNDS BASED ON THESE FINDINGSFINDING PAH ARE NOT

CONSIDERED INDICATOR COMPOUNDS

815 METALSMETAL

ALL OF THE EIGHT METALSMETAL ANALYZED FOR WERE DETECTED AT LEAST ONCE THE
REPORTED

CONCENTRATIONSCONCENTRATION ARE TYPICAL FOR SOIL IN AN URBAN ENVIRONMENT AND THE CONCENTRATIONSCONCENTRATION FOR ARSENIC

CADMIUM CHROMIUM LEAD AND MERCURY WERE ALL WELL BELOW MTCA METHOD CLEANUP LEVELS

ZINC COPPER AND BERYLLIUM CONCENTRATIONSCONCENTRATION WERE WELL BELOW THE METHOD CLEANUP LEVELS BASED

ON THESE FINDINGSFINDING METALSMETAL ARE NOT CONSIDERED INDICATOR COMPOUNDS
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816 SKVDROLTM

AT THE PRESENT TIME THERE ARE NO STATE OR FEDERAL STANDARDSSTANDARD WHICH SPECIFICALLY ADDRESSADDRES

SKYDROLTM ALSO SKYDROLTM IS BLEND OF SEVERAL COMPOUNDSCOMPOUND AND IS OR HAS BEEN PRODUCED BY

SEVERAL MANUFACTURERS THISTHI COMPLICATESCOMPLICATE THE EVALUATION OF SKYDROLTM WITH REGARD TO REGULATORY

CRITERION THE APPROACH TAKEN TO ASSESSASSES SKYDROLTM FOR THISTHI STUDY IS DESCRIBED IN APPENDIX D

ONCE SKYDROLTM STANDARD WAS OBTAINED THE LABORATORY WAS ABLE TO ACCURATELY ANALYZE

FOR FOUR OF THE MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM THESE ARE TRIBUTYL PHOSPHATE DIBUTYL PHENOL

PHOSPHATE BUTYL DIPHENYL PHOSPHATE AND TRIPHENYL PHOSPHATE ONE OR MORE OF THESE FOUR

INDIVIDUAL CONSTITUENTSCONSTITUENT WERE DETECTED IN EIGHT OF THE TEN SUBSURFACE SOIL SAMPLESSAMPLE TESTED

ACCORDING TO THE MANUFACTURERSMANUFACTURER MATERIAL SAFETY DATA SHEET FOR SKYDROLTM TRIBUTYL

PHOSPHATE IS THE PRIMARY ACTIVE INGREDIENT TRIBUTYL PHOSPHATE WAS THE INDIVIDUAL COMPOUND

DETECTED MOST FREQUENTLY AND IN THE HIGHEST CONCENTRATIONSCONCENTRATION FOLLOWED BY DIBUTYL PHENOL

PHOSPHATE AND BUTYL DIPHENYL PHOSPHATE TRIPHENYL PHOSPHATE WAS NOT DETECTED IN ANY OF THE

SAMPLESSAMPLE TESTED

THE SOIL SCREENING LEVEL OF 60 MGKG WAS EXCEEDED IN TWO OF THE TEN SAMPLESSAMPLE TESTED

BOTH SAMPLESSAMPLE WERE FROM BIL 4045 FT AT 114 MGKG AND 5565 AT 150 MGKG WHERE

CONCENTRATIONSCONCENTRATION OF TPH WERE INDICATED EITHER BY FIELD OBSERVATIONSOBSERVATION OR LABORATORY ANALYSIS THE

OCCURRENCE AND CONCENTRATIONSCONCENTRATION OF THESE FOUR COMPOUNDSCOMPOUND ABOVE THE CALCULATED SCREENING LEVEL

DESIGNATESDESIGNATE SKYDROLTM AS POSSIBLE INDICATOR COMPOUND IN SITE SOIL

82 GROUNDWATER QUALITY

TABLE SUMMARIZESSUMMARIZE THE RESULTSRESULT OF GROUNDWATER QUALITY TESTING NO TPH PCBSPCB OR VOLATILE

ORGANIC COMPOUNDSCOMPOUND WERE DETECTED SEVERAL METALSMETAL WERE DETECTED BUT AT CONCENTRATIONSCONCENTRATION WELL

BELOW CLEANUP LEVELSLEVEL EXCEPT ARSENIC WHICH WAS DETECTED AT PGL IN WELL MW3 AND AT 11 JTGL

IN WELL MW4 THE MTCA METHOD CLEANUP LEVEL FOR ARSENIC IS TGL
WELL NBFMW3 IS LOCATED UPGRADIENT FROM THE NBF FTC WELL NBFMW4 IS CROSSCROS

GRADIENT TO THE NORTH CELL OF THE IMPOUNDMENT BASED ON THE LOW CONCENTRATIONSCONCENTRATION OF ARSENIC

DETECTED AND THE
PATTERN

OF DISTRIBUTION THE OCCURRENCE OF ARSENIC ABOVE CLEANUP LEVELSLEVEL APPEAR

TO BE MORE REFLECTIVE OF NATURAL CONDITIONSCONDITION OR OF BACKGROUND CONCENTRATIONSCONCENTRATION IN AN INDUSTRIALIZED

AREA THAN ATTRIBUTABLE TO RELEASE FROM THE SITE

VERY LOW CONCENTRATIONSCONCENTRATION OF TWO SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND WERE REPORTED IN THREE

WELLS THESE ORGANIC COMPOUNDSCOMPOUND ARE BOTH PHTHALATESCLASSPHTHALATESCLAS COMPOUNDSCOMPOUND AND ARE
VERY COMMON

LABORATORY OR FIELD CONTAMINANTS
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TWO COMPONENTSCOMPONENT OF SKYDROLTM TNBUTYT PHOSPHATE AT 26 TGL AND DIBUTYL PHENYL

PHOSPHATE AT JTGIL WERE DETECTED IN WELL MW4 THE SCREENING LEVEL FOR SKYDROLTM IN

GROUNDWATER OF 600 IGL IS EXPLAINED IN APPENDIX REPORTED AS THE SUM OF FOUR COMPONENTS

THISTHI SCREENING LEVEL WAS NOT EXCEEDED

90 SUMMARY AND CONCLUSIONSCONCLUSION

THE PRIMARY FINDINGSFINDING OF THISTHI INVESTIGATION ARE SUMMARIZED BY MAJOR TOPIC BELOW

SITE HISTORY

NONOPERATING POWER PLANT NOW OWNED BY SEATTLE CITY LIGHT IS LOCATED

ABOUT 200 FT NORTHWEST OF THE SITE THE POWER PLANT WAS ESTABLISHED IN THE

1890S1890 AND APPARENTLY USED BOTH COAL AND FUEL OIL

DEVELOPMENT OF THE SITE INTO FIRE TRAINING CENTER APPEARSAPPEAR TO HAVE OCCURRED

BETWEEN 1960 AND 1965 THE EXTENT OF THE IMPOUNDMENT DEFINING THE SITE

APPEARSAPPEAR TO HAVE CHANGED SLIGHTLY THROUGH TIME

GEOLOGY AND HYDROGEOLOGY

THE SHALLOW GEOLOGIC DEPOSITSDEPOSIT UNDERLYING THE NORTH CELL OF THE IMPOUNDMENT
ARE DISTINCTLY DIFFERENT THAN THOSE UNDERLYING THE SOUTH CELL THE NORTH CELL

APPEARSAPPEAR TO BE UNDERLAIN MAINLY WITH DUWAMISH RIVER ALLUVIUM THE SOUTH

CELL AND CATCHMENT BASINSBASIN APPEAR TO BE UNDERLAIN WITH VARIABLE THICKNESSTHICKNES OF

FILL MATERIAL SOME OF THE FILL IS COMPRISED OF COAL AND BRICK FRAGMENTSFRAGMENT ASH
AND CLINKER WHICH MAY HAVE ORIGINATED AS WASTE MATERIAL FROM THE NEARBY

POWER PLANT

FILLED MEANDER OF THE DUWAMISH RIVER APPEARSAPPEAR TO PASSPAS UNDER THE SOUTHERN

PORTION OF THE FORMER NBF FTC

GROUNDWATER OCCURSOCCUR UNDER THE SITE AT SHALLOW DEPTH IN APPARENTLY UNCONFINED

CONDITIONSCONDITION AT GRADIENT OF ABOUT 0108 40 FTMI TO THE SOUTH

TOTAL PETROLEUM HYDROCARBONSHYDROCARBON TPH

LABORATORY SAMPLESSAMPLE ANALYZED FOR TPH WERE QUANTIFIED AGAINST JP5 STANDARD

JP5 IS AIR FORCE CARRIERGRADE KEROSENE POSITIVE IDENTIFICATIONSIDENTIFICATION WERE MADE

USING THISTHI STANDARD JET AS STRAIGHTCUT KEROSENE IS THE MOST COMMON GRADE

OF COMMERCIAL FUEL WHICH FALLSFALL INTO THISTHI FUEL RANGE AND IS KNOWN TO BE USED

EXTENSIVELY AT THE AIRPORT BASED ON THE ABOVE IT IS LIKELY THAT TPH REPORTED

AS JP5 REPRESENTSREPRESENT JET FUEL
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FIGURESFIGURE AND SHOW THE ESTIMATED HORIZONTAL AND VERTICAL DISTRIBUTION OF TPH

IN SOIL ABOVE SCREENING LEVELS ASSUMING THAT THE DISTRIBUTION SHOWN ON

FIGURESFIGURE AND REPRESENTSREPRESENT APPROXIMATE SITE CONDITIONSCONDITION THE INPLACE VOLUME OF

SOIL CONTAINING TPH ABOVE THE SCREENING LEVEL UNDER AND IMMEDIATELY OUTSIDE

THE IMPOUNDMENT IS ESTIMATED AT LESSLES THAN 3500 YD3

AN INPLACE VOLUME OF SOIL CONTAINING TPH ABOVE THE SCREENING LEVEL NEAR THE

CATCHMENT BASINSBASIN CANNOT BE ESTIMATED AT THISTHI TIME

TPH WAS NOT DETECTED IN APPRECIABLE CONCENTRATIONSCONCENTRATION IN BORINGSBORING DRILLED OUTSIDE

THE CURRENT IMPOUNDMENT EXCEPT AT THE CATCHMENT BASINS THISTHI CONTRASTSCONTRAST WITH

SHANNON WILSON 1983 WHICH REPORTSREPORT FIELD OBSERVATIONSOBSERVATION OF PETROLEUM IN

BORING DRILLED JUST OUTSIDE OF THE SOUTHWESTERN EDGE OF THE IMPOUNDMENT
THISTHI DISCREPANCY MAY BE DUE TO PAST CONFIGURATIONSCONFIGURATION OF THE IMPOUNDMENT OR

ALTERNATIVELY MAY INDICATE LOCALIZED AREA OF TPH IN SOIL EXTENDING OUTSIDE

OF THE CURRENT IMPOUNDMENT

TPH WAS NOT DETECTED IN GROUNDWATER FROM ANY OF THE FOUR EXISTING MONI

TORING WELLS

POLYCHLORINATED PCBSPCB

DURING THISTHI INVESTIGATION PCBSPCB WERE ONLY DETECTED ABOVE METHOD DETECTION

LIMITSLIMIT WITHIN THE UPPER FT OF SOIL THE MAXIMUM CONCENTRATIONSCONCENTRATION REPORTED IN

THISTHI AND PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION ARE WELL BELOW THE SCREENING LEVEL OF 10

MGKG NO PCBSPCB WERE DETECTED IN GROUNDWATER AND THE RISK TO GROUNDWATER

FROM PCBSPCB IN SITE SOIL IS CONSIDERED LOW BECAUSE OF THE RELATIVELY INSOLUBLE

NATURE OF PCBS

VOLATILE ORGANIC COMPOUNDSCOMPOUND

BASED ON THE ANALYTICAL DATA GENERATED BY THISTHI FIELD PROGRAM AND DURING

PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION SOIL IN THE UNSATURATED ZONE CONTAINSCONTAIN IN PLACESPLACE SEVERAL

VOLATILE ORGANIC COMPOUNDS COMPARISON OF THE CONCENTRATIONSCONCENTRATION TO SCREENING

LEVELSLEVEL BASED ON PROTECTION OF HUMAN HEALTH INDICATESINDICATE THAT CONCENTRATIONSCONCENTRATION ARE

WELL BELOW THE SELECTED SCREENING LEVELS

THE OCCURRENCE OF VOLATILE ORGANIC COMPOUNDSCOMPOUND IN SOIL APPEARSAPPEAR TO BE RESTRICTED

TO SAMPLESSAMPLE WHICH ALSO CONTAIN TPH THEREFORE IF CORRECTIVE ACTION IS TAKEN AT

THE SITE TO REMEDIATE TPH THE VOLATILE ORGANIC COMPOUNDSCOMPOUND WOULD ALSO LIKELY

BE REMEDIATED

NO VOLATILE ORGANIC COMPOUNDSCOMPOUND WERE DETECTED IN GROUNDWATER SAMPLESSAMPLE
COLLECTED IN 1987 OR 1992
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SEMIVOLATILE ORGANIC COMPOUNDSCOMPOUND

NONE OF THE SEMIVOLATILE COMPOUNDSCOMPOUND IN SOIL WERE DETECTED AT CONCENTRATIONSCONCENTRATION

ABOVE SCREENING LEVELS

THE SEMIVOLATILE COMPOUNDSCOMPOUND THAT WERE DETECTED OCCUR PRIMARILY
IN SAMPLESSAMPLE

CONTAINING
TPH THEREFORE CORRECTIVE ACTION AT THE SITE FOR TPH WOULD ALSO

LIKELY REMEDIATE SOIL CONTAINING THE SEMIVOLATILE COMPOUNDS

EXCEPT FOR TRACE AMOUNTSAMOUNT OF TWO COMMON LABORATORY CONTAMINANTSCONTAMINANT RIO

SEMIVOLATILE COMPOUNDSCOMPOUND WERE DETECTED IN THE GROUNDWATER SAMPLESSAMPLE TAKEN IN

1987 OR 1992

METALSMETAL

THE ONLY DETECTION OF METALSMETAL ABOVE SCREENING LEVELSLEVEL IN SOIL OR GROUNDWATER

OCCURRED IN GROUNDWATER FROM TWO WELLS ARSENIC WAS DETECTED IN WELLSWELL NBF
MW3 AND NDFMW4 AT CONCENTRATIONSCONCENTRATION SLIGHTLY ABOVE THE SCREENING LEVEL

HOWEVER THE
PRESENCE

OF ARSENIC DOESDOE NOT APPEAR TO BE RELATED TO OPERATION

OF THE NBF FTC

SKYDROLTM

TWO SOIL SAMPLESSAMPLE CONTAINED COMPONENTSCOMPONENT OF SKYDROLTM ABOVE THE SELECTED

SCREENING
LEVEL THESE COMPOUNDSCOMPOUND THEREFORE MAY BE INDICATOR COMPOUNDSCOMPOUND FOR

THE SITE HOWEVER BECAUSE THE HIGHEST CONCENTRATIONSCONCENTRATION OF THESE COMPOUNDSCOMPOUND
OCCURRED IN SAMPLESSAMPLE ALSO CONTAINING TPH IT IS PROBABLE THAT CORRECTIVE ACTION

FOR TPH WOULD ALSO REMEDIATE SOIL CONTAINING THE PRIMARY CONSTITUENTSCONSTITUENT OF

SKYDROLTM

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE ONLY DETECTED IN ONE WELL MW4 BUT AT

CONCENTRATIONSCONCENTRATION WELL BELOW THE SELECTED SCREENING LEVEL

SOURCESSOURCE

THE SOURCE OF TPH AND OTHER COMPOUNDSCOMPOUND IN SITE SOIL UNDER THE IMPOUNDMENT

MAY BE REASONABLY ATTRIBUTED TO THE USE OF
JET

FUEL AND OTHER FLAMMABLEF

COMBUSTIBLE AGENTS THE SOURCE OF THESE COMPOUNDSCOMPOUND IN SUBSURFACE SAMPLESSAMPLE

NEAR THE CATCHMENT BASINSBASIN MAY ALSO BE REASONABLY ATTRIBUTED TO ACTIVITIESACTIVITIE AT THE

NBF FTC ASSUMING THAT THE CATCHMENT BASINSBASIN WERE AT ONE TIME CONNECTED TO

THE IMPOUNDMENTS

NO PCB SOURCE HAS BEEN POSITIVELY IDENTIFIED

102692 SOE1NCNWCOTECHKP 23
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100 REFERENCESREFERENCE

CH2M HILL NORTHWEST 1987 SOIL AND GROUNDWATER INVESTIGATION NORTH BOEING FIELD FIRE DRILL PIT

REPORT TO THE BOEING COMMERCIAL AIRPLANE COMPANY RENTON DIVISIONENVIRONMENT

ENGINEERING DECEMBER 1987

ECOLOGY 1991A MODEL TOXICSTOXIC CONTROL ACT REGULATION CHAPTER 173340 WAC EFFECTIVE FEBRUARY

28 1991

ECOLOGY 1991B PERSONAL COMMUNICATION MEMORANDUM REGARDING SELECTION OF INDICATOR

HAZARDOUSHAZARDOU SUBSTANCES L KISSINGER WASHINGTON STATE DEPARTMENT OF ECOLOGY OLYMPIA

WASHINGTON NOVEMBER 1991

ECOLOGY 1992 MODEL TOXICSTOXIC CONTROL ACT HUMAN HEALTH RISK BASED METHOD FORMULA VALUE

WASHINGTON STATE DEPARTMENT OF ECOLOGY TOXICSTOXIC CLEANUP PROGRAM JANUARY 1992 DRAFT

VERSION

LANDAU ASSOCIATESASSOCIATE INC 1988 PRELIMINARY SUMMARY OF SOIL AND GROUNDWATER INFORMATION

NORTH BOEING FIELD FACILITY SEATTLE WASHINGTON PREPARED FOR BOEING COMMERCIAL AIRPLANES

MARCH

LANDAU ASSOCIATESASSOCIATE INC 1992 WORK PLAN SITE CHARACTERIZATION STUDY NORTH BOEING FIELD FIRE

TRAINING CENTER KING COUNTY AIRPORT SEATTLE WASHINGTON REPORT PREPARED FOR BOEING

ENVIRONMENTAL AFFAIRS MARCH 29 1992

LAUCKSLAUCK TESTING LABORATORIESLABORATORIE INC 1984 LABORATORY REPORT NO 84718 TO THE BOEING COMPANY
ATTENTION MR KIRK THOMPSON

SHANNON WILSON 1983 SUBSURFACE INVESTIGATION OFPETROLEUM PRODUCT OCCURRENCE WORTH BOEING

FIELD PRACTICE PIT LETTER REPORT TO THE BOEING COMPANY ATTENTION MR ED LOUGHREY JULY 12
1983
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SOIL SAMPLE RESULTSJULY 1992

PCBSPCB
MGIKG

SAMPLE ID PCBSPCB SAMPLELD PCBSPCB

SURFACE SAMPLESSAMPLE SUBSURFACE SAMPLESSAMPLE
SS1 0410 910510 0320
SS2 0960 B1 8090 0320
SS3 0174

SS4 166 B2 0510 0320
SS5 0330 B2 7075 0320
SS6 0110
SS7 0530 630010 0760

63 7585 0320

640510 270

944144 0320

648090 0320

B51530 0110
B5 7075 0320

964144 0320

B7A 3040 0340

B81520 0320
B8 8090 0320

B91525 0340

B100510 0400
BLO 9095 0320

BLI 0515 0320
BI 4045 0930

6117075 0320

8120515 0320

8130515 0320
813 6065 0320

NOTESNOTE
PCBSPCB ANALYZED BY EPA METHOD 8080

PCBCCNCENTRETIONREPO 1016124212481254 AND L2SOAMDOS
INDICATESINDICATE COMPOUND WES ANALYZED 1O BUT NOT DETECTED AT THE GIVEN DETECTION LIMIT

INDICATESINDICATE AN ESTIMATED VABE WHEN RESULT IS LESSLES THAN SPEALIED DETECTION LIMIT

FOJECTSOOLNGNBL4XB
1W20192
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER

SOIL SAMPLE RESULTSRESULT JULY 1992

SKYDROLTM ANALYSISANALYSI

UGKG

SLTYOLT COMPONENT

TRBUTI DBTL PHENOL BUTYT DIPHENYT TRIPHENYT SUM 04 FOUR

SAMPLE ID PHOSPHATE PTIOSPHATE PHOSPHATE PHOSPHATE COMPONENTSCOMPONENT

B37585 70 140 140 350

640510 26000 2200 1100 3300 29300

8489 1200 930 120 350 2250
868590 55 110 110 270

671520 650 70 150 370 720

B7A34 3700 170 250 620 3870
681520 280 130 130 320 280

6114045 96000 18000 11000 29000 114000
611 5560 84000 55000 11000 14000 150000

8136065 2200 710 710 1800 2200

INDICATESINDICATE
ANALYTE WAS ANALYZED

BR BUT NOT DELEDED ABOVE THE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESUH IS LESSLES THAN SPECIFIED DETEDION LIMIT

INDICATESINDICATE AN ESTIMATED VALUE OF ANALYLE TOUND AND CONTIRMED BY ANALYST BUT WLIH TOW SPEDRAL MATCH PARAMETERS

TPROJEDSBOEINGNBFSK
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TABLE

NORTH BOEING FIELD FIRE TRAINING CENTER
SUMMARY OF DETECTED COMPOUNDSCOMPOUND

GROUNDWATER SAMPLESSAMPLE

ANALYSTSANALYST MWI MW2 MW3 MW4

TOTAL

PETROLEUM NO GAS RANGE DIESEL RANGE HYDROCACHONSHYDROCACHON

HYDROCASBONSHYDROCASBON DETECTED AT MGIL

BY WASHINGTON

HC ID

ARSENIC 0001 0001 0009 0011
TOTAL COPPEF 0004 0007 0008 0006

METALSMETAL LEAD 0001 LI 0001 0001 0004
RESULTSRESULT MGI VANADIUM 0002 0003 0029 0011

ZINC 0004 0007 0004 0013

PCBSPCB

BY METHOD 808 NONE DETECTED AT 0004 MGI

VOLATILE

ORGANICSORGANIC NONE DETECTED AT 0005 MGI
BY METHOD 624

SEMIVOLATILE

ORGANICSORGANIC DINBUTYLPHLHATATE 06 05 05 10
BY METHOD 625 BIS2ETHYTHEXYLPHLHA 05 10 10 10
RESULTSRESULT IN UG

SKYDROLTM TRBULYL PHOSPHATE 26

RESULTSRESULT IN UGT4 DSJIYI PTIONYL PHOSPHATE 41

BUTYL DTHENYL PHOSPHATE

TRHENYT PHOSPHATE

NOTESNOTE
INDICATESINDICATE ANALYLE WAS ANALYZED BUT NOT DETECTED ABOVE THE LEVEL INDICATED

INDICATESINDICATE AN ESTIMATED VALUE WHEN RESULT IS LESSLES THAN SPECILIED DETECTION LIMIT

FPRCEDSBOEIIGRFG
1026192

32

LANI A1I ASS AILS

KCSIIP4 60061





EUCISEUCI
TESTING LABORATORIESLABORATORIE INC CERTIFICATE
940 SOUTH TLARNCY STNEI SCENIC WASH INION 9808 206767 50
CHEM MINKG ARI CHNICA1 SERVICESSERVICE

CLIENT BOEING CO
LAOORAI0AYNO 84718PO BOX 3707

SEATTLE WA 98124
CATE MAY 30 1984

ATTN KIRK THOMPSON NS 9A43

P0 IB315355
REPORT ON SEDIMENT

SAMPLED BY US ON MAY 14 1984 AT THE BOEING FLIGHT CENTER BOEING FIELD
SEATTLE WA

TESTSPERFORMEO SAMPLESSAMPLE 12 WERE SAMPLED BY SHOVEL TO DEPTH OF APPROXIMATELYANORESULTS INCHESINCHE AND OVER AN AREA 8 THESE SAMPLESSAMPLE WERE TAKEN FROM
INDER FEW INCHESINCHE OF STANDING WATER EACH SAMPLE WAS MIXED WELL BY

MEANSMEAN OF SPATULA IN STAINLESSSTAINLES STEEL BOX AND QUART OF THISTHI
MATERIAL WAS BROUGHT BACK TO THE LABORATORY SAMPLE T3 WAS DRAWN FROM

DEPTH OF 1215 USING POST HOLD TYPE DIGGER AND SCRAPING THE SIDESSIDE
OF THE HOLE AT THAT DEPTH THE MIXING TOOL AND BOX WERE RINSED WITH
ACETONE AND DEIONIZED WATER BETWEEN EACH SAMPLE

SAMPLESSAMPLE 10 AND 11 WERE SURFACE SAIPLESSAIPLE TAKEN WITH SHOVEL TO DEPTH
OF APPROXIMATELY 06 OVER AN AREA OF SQUARE FEET

SAMPLESSAMPLE ARE IDENTIFIED AS SHOWN BELOW SEE ROUGH SKETCH OF FIRE PIT

NORTH FIRE PIT LOCATION 03
NORTH FIRE PIT LOCATION 03
NORTH PIRE PIT LOCATION 1215
NORTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
SOUTH FIRE PIT LOCATION 03
0FF SITE 40 FT OF FIRE PIT SOIL JUST BELOW TURF 03

10 DRAINAGE DITCH UPSTREAM OF FIRE PIT DRAIN 06 SQ FT
11 DRAINAGE DITCH DOWNSTREAM OF FIRE PIT DRAIN 06 SQ FT

THISTHI ISPCII IS IYU0SD 0 VI SIDUSISSSIDUSIS M OL VI PIQ1 PABISIWI ORJON 4ON IS SDSD PRII USI 01 DI NM 1 VII NPNY ANYNMBS 0 IS STAN COWICICN WITH VI ADIWNWING 01 0101 NY PODUCI N AIVUD OLILY EN IU THISTHI COMPANY ACOSPEA NO MWOCDNY XCOPI
IT IRS DU PSDMNC 0 NISPACION 011001 SFILIYSTH NI OD TILVI AND CODMG TH VI I0 01 VI VALISVALI AND CO STS

IS

KCSIIP4 60063



LATCKSLATCK
TESTING LABORATORIESLABORATORIE INC CERTIFICATE
940 SOUTH HAINCY SIET SEAUIKSHLNGON 98108 2067675060

CIMISTR CAOG ARD CHNCAI SEIVCESSEIVCE

PAGE NO

BOEING CO LABORATORYNO 84718

TOTAL SOLIDSSOLID 527 656 734 719 543 592

10 11

TOTAL SOLIDSSOLID 635 572 802 855 753

PARTSPART PER MILLION MGKG DRY BASISBASI

LEAD 150 150 28 73 140 51

PCBSPCB 061 043 L005 042 089 030

10 11

LEAD 70 150 360 56 150

PCBSPCB 25 079

PCBSPCB 0LO 47
QUANTITATED AS AROCLOR 1260 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1254

QUANTITATED AS AROCLOR 1254 WITH OBVIOUSOBVIOU CONTRIBUTION FROM AROCLOR 1260

SAMPLESSAMPLE 11 WERE ALSO ANALYZED FOR GRAVIMETRIC POLYCYCLIC AROMATIC

HYDROCARBONSHYDROCARBON IN ACCORDANCE WITH WASHINGTON STATE DEPARTMENT OF ECOLOGY WAC
173303 THE METHOD REQUIRESREQUIRE ANALYSISANALYSI OF THE SAMPLE THROUGH SUCCESSIVE STAGESSTAGE
UNTIL THE RESULT OBTAINED IS LESSLES THAN 1 BY WEIGHT AS RECEIVED BASISBASI OR
UNTIL THE FOURTH STAGE HAS BEEN COMPLETED RESULTSRESULT ARE AS SHOWN ON FOLLOWING

PAGE

THISTHI MON IS STRND IE ASIU US CI I PSNAI PSNTWS USPOUSON OM IS DSSSD SSIU US CI 0 NWS CI THISTHI NSNY 8FL
43I L1 SNTSSNT 04 11213 LVCUOC 1214 VSISIFL9 DI NY PLODUE T0U 8 OS GN1D ONLY ON MM ONINPANY ASM NO IMOONSBISY 1CP4

10 0S DO PSDONUSNC 01 10SPCTIO SDL0 ANSLY WI OD 412 AND AODINQ 40 II FUSSFUS 04 015 SDS AND CI DVIC
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FIGURE 1 SOIL BORING LOCATION MAPSMAP NORTH BOEING FIELD FIRE PRACTICE PIT

MI
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85
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83
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50 100I
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MONITORING WELL GEOLOGIC CONSTRUCTION LOG
PROJECT NUMBER WELL NUMBER

4EF
SHEET OF

PRWECTC CNO
ELEVATION NGVO TOP OF WELL CASING LC IF SURFACE ELEVATION NGVD 3 IC
WATERLEVELELEVATIONN 5 3 7P7 STARTOATE 5IP7 FINIS11DATE
DRIWNG CONTRACTOR FR L CC DRIWNG METHOD CLT

SAMPLE
WELL CONSTRUCTION

GEOLOGIC LOG
USGSUSG DESIGNATION

I OZ C C
IIIRI

C1
SO C9

1SCT
SR FVC CNC P

CO I 6K L4LIOS
FST4 LJJT ER

IO 7 1 TL P4
6I SIF CCG EC

10 10 10RVDLIACR

10 F
PVCCC1 15 RR 15I

CI

CT Z4 C

20 20
PVC JI 20

II 0 OL
CC

25 25 25
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MONITORING WELL GEOLOGIC CONSTRUCTION LOG
111

PROJECT NUMBER WELL NUMBER

I RJEFTIUI C SHEET

PROJECTCFC F PK JJ LOCATION KIL FI
ELEVATION NGVD TOP 01 WI CASING SF5 GL SURFACE ELEVATION NGVD IS 13
WATER LEVEL ELEVATION NGVD S START DATE FINISH DATE
DRIWNGCORACTOR K DRIWNG METHOD

SAMPLE WELL CONSTRUCTION

GEOLOGIC LOG
USCSUSC DESIGNATION

OX
0 I4 C1

CI C IIP FL
CC R4

V1 CCJ
OC JR

CVC I CI CCI IA FO TO C TO LOLKCO ARJ RRIJLUF
RR1 CS RIF W4 V

CT BIC PI
10 10 TFW7

IT CJDC
7O 1F MED

SJ 16

PVC SCROCC BJ
15 15 IS

O J
GCLC

PVC20 20 20O

I
25 25 25
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MONITORING WELL GEOLOGIC CONSTRUCTION LOG
EIFF11

PROJECT NUMBER WELL NUMBER

SHEETOF L
PRWECT PXC HIIC LOTION JCL TI
ELEVATION NGVD TOP 01 WELL CASING S SURFACE ELEVATION NGVD HIS
WATER LEVEL ELEVATION NGVD 1 P

START DATE FINISLL DATE

DRJWNGCOPITRACTOR P4RCR ESE DRIWNGMETFLIOD IU R C
SAMPLE WELL CONSTRUCTION

GEOLOGIC LOG
USCSUSC DESIGNATION

0 FI

SPI COLC4 V4
ATA ZPT

F

FEC 3 CCAP
PVC

C1TH

BA 3 R ISAA
ICCV W

10 10 C
DC

PVC

L1BF CASCA

BLACK R1 VODCDC SDSF3 J SJC R S
PVCK C

20 20 20
1 C
1

25 25 25
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MONITORING WELL GEOLOGIC CONSTRUCTION LOGDLLI
PROJECT NUMBER

WELL NUMBER

SHEETLOR

PROJECTCFIC C VILCXMION NJ0T
ELEVATION NGVD CROP OF WELL CASING 1 YC

SURFACE ELEVATION NGVD
WATER LEVEL ELEVATION NGVD

START DATE II FINISH DATE
DRIWNGCORAOR RCR 1Y DRIWNGMHOD OT1

SAMPLE
WELL CONSTRUCTION

GEOLOGIC LOG
USCSUSC DESIGNATION

CIOZ

0
FOCI IC

WIC Z1A
1

SCSOT PIL IAC PSC
1I

HILT R 1 C
4CD M TC I

00 I CC4 8FI7

10 10 C2 100F
PVC

OCC LIFHC IO
15 15 15

PVC 5JII II0
20 20 20

A

25 25 25
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I

TTHLE
GROUNDWATER SOAPLING ANALYSISANALYSI SUMAARY

NORTH BOEING FIELD FIRE DRILL PIT

I RI RT2 RI3 STTI4

TIIUDFT
ICAC IC PCHCAC JB PCEC PBL PB

1
VOLAILL

1TINE I V
ET D

VLNYLCHLORSDI ATT A
QUOUIAN I

ITHY1N 1ORI4U 13 31 26

TR1CUOROTORSTHANSTR1CUOROTORSTHAN AI ESW

10 CL 10 20 10

CZBODTUU1FID
AU

11D1OTH AU AWL

AU CC
AU EIU WL

2BUTINORI AE 10 AWL 10 U 10 AWL 10

API AC A AW
AU AU ATI AWL

CRBE TTR1ER14STTR1ER14 AUX AU ACT ACT

VTIY1TT AU 10 AU IN A SO IO

TCT1ORN AU AU AU ACT

II12D1CB1OROPRPE ACI AWL AWL AU
TRNA13D1ORON AU AU ACT ACT

RLCHLORVETHE AU AWL AWL AT
AC AC ACT AU

0IBRD1ORTHTI AU 5 AWL UR ACT

IIL12Y1C1ORCTA AU AU AIC IS
11 C113DI1ERCPROPE AU U AIC AD

2Q1OROSTBY1V1NY1STZ ACT 20 AIWL 10 AWL 10 ACT 20

ARFOR AC AWL AT AID

4NSTHYI2PSNTA AD 10 AID 10 AIWL 10 AIWL 10 II

2HEUE WL IN AU 10 AU SO AWL 10

TRCH1ERCTMI AT AWL AITL AWL

1122TRCK1OREVTHT AIT ACT ACT

I1YO1N AID AIX NIL ATS

AC AU AU AT
ETHYL 1NZN NIX NW AWL AWI

STYRESSTYRE NIX ACT T
TOTLIYLTI AIX AWL AWL ATS

ACRYKONTTRSLA NTS 100 BID IOO ACT SOC ATS SOC

1 AIZULELN INTL 1001 AWL 1100 AWL 1100 ACT 1100

NOT ITS ITHOD DSTSCTLEN LLTT PRT PR BLLLIAE AJL
AWL 11EV ILETHOD DTCTLOC L1LT

10
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TABLE CONTINUED
GROUNDWATER SAMPLING ANALYSISANALYSI SUMMARY

NORTH BOEING FIELD FIRE DRILL PIT

TIII RIS3 TILE4
ST1TT

COEC CCOC COC CC CU
NSSSESSSSSSFLSSSUFLT

1BASE4ELR7PALW
IN TL 10 10

II 2CHLOROTHYL THR IO L 10 M IN 10

1301C11OROTZN MCI 10 Z IN 10 II IN

14D1TH1OIJSN AC IN IN 10 10

8ZY1 O1 IO MCI IN 10 10

12DICHLORCBNZE 10 10 INI 2CIOROIOPEPY1 THOE IN IN I4 10 VT IN

10 T 10 EIW IN IN

WRITROAODTOPRCYWRITROAODTOPRCY IN MC 10 IL IO IN

10 10 10 NCL 10

1ARONA IO IN IN ACL 10

B1ACHLOROSTHOXY OETH WL 10 10 10 10

1147R11RNZOE IO 10 10 10

10 10 10 10

41ORSEI1II 10 IN 10 10

IIORUTDIN ACX IN IN I IN

10 IN U 10 DL 10

TCHLORCCLOPNTDIO MILL 10 10 MILL 10 MIIL IN

11 2O1ARONATHSLEA 1X 10 MIX IO 10 M IN

IUTIUT SO SO MID SO 50

KNTHTHY1E 10 10 10 10

DITHYI 10 10 IN 10

260THFTROTE1UOES260THFTROTE1UOE MI 10 MILL 10 IN MU 10

11 IITIII MD SO SO MIX 50 M 50 11

BILL 10 10 M IN MCI
DTHOE2OTUZA BILL 10 10 MCD IN MU 10

24DIRIITROTOIUOE MIX 10 10 MIII IN MU 10

UF1UQRI MU 10 III 10 IN MA IN

4H1OROPTHOY1 PBNYL THSR IIL 10 MU 10 MU 10 MIII 10

MU SO MU 50 MIII 50 MU SO

DISTHYL PITM1ST MU 10 10 MU 10 MILL 10 II

NEURO DIP Y11I MU 10 MIII IN MA 10 MA IN

12DIPHNYIBYDRSZTH MIII IN MIII IN IO MIII 10

48RNYL PYI ATR MIII IO MIII 10 MA 10 MIII 10

IEXSCH1ORTHNISR MIII 10 MIII IN MIII IC MA 10

PTOATHROE 10 10
10 MILL 10

AZITHRCN MU 10 IIL 10 MIIL 10 MA 10

OLBUTYL PITHSLL BLUX 10 MCD 10 MA IN MCII IN

HOT PILL PLSTB OSTACT TOE LL1T PRTSPRT PR BILL TOO UGJ
NIH BLOW MTBOD DSTSCTION LITT

11
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TABLE CONTINUED
GROUNDWATER SAIIPLING ANALYSISANALYSI SUMMARY

NORTH OE1NG FIELD FIRE DRILL PIT

RI MII S 74
GI1TR C PPBJ COC COMC IH CCOC PPBU

I 8SEWNLS8SEWNL 4CONT

R1UORALHO CL 10 RL 10 A 10 NU 10

PYRN 10 10 ALL IN 10

EZIDTH A SO A SO 50 DVI 50

TY1 NZY1 4THALST IO IN ALL 10 10

11 237ETRLOZO4IBS 10 10 10 L 10 11

8SZOATHRCSL 10 I 10 UIL 10 10

10 TO AIT 10 10

330UBOROBS1D1 HIT 50 50 LL 50 L 50 11

2THY1KUY1PITM1ST LL 10 ALL 10 IN 10

D1NOCTYL PTH1T 10 LL 10 U 10 10 11

EIZO F1IRNTBN AT 10 AL 10 A 10

BN F1UCRNTH 10 ACT 10 ALL 10 AI 10

SNZO C AE 10 TO ALL 10 10

INDNC 123AI PYRN 10 L 10 TO 10 11

DIBNZA B ANTHRC AU 10 AU 10 10 10

LIUO 1 PSFL1O DIL 10 LX TO AC 10 10 11

DCL 10 AU IO AU 10 DLL 10

21OROIO1 DCL 10 DIL 10 DCL IN AU IO

II0CRAOT DCL 10 AIIT 10 AU IN AU SO

ACS 10 DCL 10 DCL 10 DCI 10

2N1XOPBNOL DCL 10 DCI 10 DCI 10 AU 10

4DLTHYLPHNOL DCI 10 DCI SO DCL IN AU 10

4DD1OROAOI DCL 10 PICI DCI 10 DCL 10

URRIZO1CACLA AU SO AU SO AU SO DCL SO 11

4TO3THYI1 DL TO X TO IN DCL SO

246TR1CH1OROIIO1 DCI IN DCI TO DCI 3D DCI 10

I45TRLCHLOROPMOOL DCL 10 10 DCI 10 AC 10 II

24DTHITROPBSO1 AU SO ACX SO AU SO DCI 50

DCX 50 DCI SO DCI SO SO

2METHY146DINFTRO DCL 50 DCI SO AU 50 ACX SO

PSNTH1OROCBNO1 DCI IN AU 10 AU TO DCI 10

SOT DCI MTHOD DTCTIOI LTIT PRT PR BILLS UAJL

DCL 1CW THOD DTCTL LISIT

12
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TAILE CONTINUED

GROUNDWATER SANPLING ANALYSISANALYSI SUMMARY
NORTH BOEING FIELD FIRE DRILL PIT

MII F2
SRINR

CC COC CB CONC CMC P I PM

FPLST1C1SFPLST1C1
01 IIL 01 T 31 EL CIOI 01 01 01

REC TZ OI I OI 01 AIA 01 01 01 WI 01

I4S9TH1OR 01 01 01 I 01

01 01 OI ACT 01

HSPT1OR EOZ1 QI 01 01 01 01

11T1TN1 MZ 01 PCI 01 01 01
D1DZLN 01 01 01 0144 01 ACX 01 01 01

01 A 01 01 01 11

01 A OI WL 01 MCI 01

01 O 01 01

DRJT L4YDM 01 01 01 01

LNDOUUAL1TAT U 01 01 01 01 11

144DOT 01 01 AU 01 01 11

ITHOXYDI1OR 01 01 AI 01 01
11AI1ORD 01 MCI 01 01 I 01 11

MCII
U C A
EL

BET OS 05 OS OS
PCB1254 AI 02 02 1O2 02
R126O 02 02 021 O

RISRI TOI1 FLLTRBL
250 SO 4L SO 250

ZN1C 12

100 UT 100 100

BRY11I A MCICI I1I CL IIOI

20 20 20

25 25 U 25 DEL 25

SO SO 50 SO

02 O EACI 02 I 02

N1CK1 40 NCI 40

SLNTU B4L

USTFSR U 10 4I 10 10 VI 10

116 60

ZISC 11 20 116 20 116 20 116 20

NOT 16 KTHOD DETCTIO LIMT PRT PR B111TO OGL
116 8LOW MTHOD DTCT1O LLIT
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SOIL CLASSIFICATION SYSTEM

LJSCSLJSC
MAJOR GRAPHIC LETTER TYPICAL

DIVSIOPISDIVSIOPI SYMBOL SYMBOL DESCRIPTIONSDESCRIPTION
2X3

CLEAN GW WELLGRODED GROVEL GROVELSAND MIXTURESMIXTURE
GRAVEL AND LITTLE OR NO FINESFINE

GRAVEL
GRAVELLY SOIL

UTTLE OR NO FINESFINE GP POORLY GRADED GROVEL GRAVELSEND MIXTURESMIXTUREA
50 LITTLE OR NO FMESFME

OT COARSE TROCTUCN

GRAVEL WILLI FINESFINE IIII GM SILTY GROVEL GROVELSANDSILT MIXTURESMIXTURE
RETAINED ON

PLO4 S4EVE

APPRECINTILE

CINOUNT OF FINESFINE GC CLOYEY GROVEL GROVELSONDDAY MIXTURESMIXTURE

SAND AND CLEAN SAND
SW WELL GRADED SAND GRAVELLY SAND LITTLE NO FINESFINE

SANDY SOIL ULTK OR NO SP POORLY GRADED SAND GRAVELLY SAND LITTLE OR NO FINESFINE

IN ILOE THAN 50
OF COARSE ROCTION SAND WITH FINESFINE

JJ11111
SM SILTY SAND SANDSILT MIXTURESMIXTURE

POSSED THROUGH
APPRECICHLE AMOUNT

SC CLAYEY SOND SANDDAY MIXTURESMIXTURE

ML INORGANIC SILT AND VERY FINE SAND ROCK FLOUR SILTY OR

NOA SEVE OF FMESFME

CL INORGANIC DAY OF LOW TO MEDIOM PLOSTICIT GRALY

CLOYEY TINE SAND OR CLAYEY SILT WITH
SIGHT PLASTICITY

SILT AND CLAY

LIQUID LRNIT LESSLES THAN 50 CLAY SANDY CLAY SILTY CLOY LEAN DAY

01 ORGANIC SILT ORGANIC SILTY DAY OF LOW PLASTICITY

HOG5 LIMIT GREATER THON SO

MH INORGANIC SILT MACEOUSMACEOU OR DIOTOMOCEOUSDIOTOMOCEOU LINE SAND

OR SILTY SOIL

US

CH INORGANIC CLOY OF HIGH PLOSTICITY FAT CLOYSILT AND CLAY

OH ORGANIC CLOY OF MEDIUM TO
HIGH PLOSTICITY ORGANIC SILT

HIGHLY ORGANIC SOIL PT PEAT HUMUSHUMU SWOMP SOIL WITH
HIGH ORGONIC CONTENT

NTE I USCSUSC LETTER STNBOLSSTNBOL COMEOND TO THE SMBOLSSMBOL USED
BY THE UNIFIED SOIL CLASSIFICATION SYSTEM AND ASIM QOSSITILCOTION METHODS DUEL LETTER

SCNBOLSSCNBOL EG SISP FOR SAND OR GROVEL INDICATE SOIL WITH AN ESTIMATED 515 FINES UULTIPLE LETTER S1NELSS1NEL EGU1CI INDICATE

BORDERTNE OR MULTIPLE
SOIL CIOSSIFICOTIONS

2 SOIL CLASSIFICATIONSCLASSIFICATION ORE BASED ON THE GENERAL OPPROOCH PRESENTED IN THE SWIDD PCOC OR OXSCTION AND ANIIHCAT AT SEESSEE VISUALMAOUAL

PROOEDVIEL AS OUTINED ASTJ 02488 HERE IOBOROTCVY INDEX TESTING HAS BEEN CONJCTED SOIL CLASSIFICATIONSCLASSIFICATION ORE BASED ON THE STANDARD TEST

MOTHOD OR CLASSILICATLON OF SOILSSOIL OI EI1GINEENN PURPOSESPURPOSE OS OUTLINED IN ASTU 02487

3 SOIL
DESCRIPTION TERMINOLOGY IS BASED ON IOUOL ESTRNOTESESTRNOTE IN THE CHSENCE OF LABORATORY TEST DATA OF THE PERCENTAGESPERCENTAGE OF EACH SOIL TWA AND IS

DEFINED AS FOLLOWSFOLLOW PRIMARY CONSTITUENT 50 CRAVL SAFI 5111 CLAY ETC

SECONDARY CONSTITUENTSCONSTITUENT 30 END 150 VERY GRAVELLY VERY SONDY VERY SILTY ETC

15 OND 130 GRAVELLY SANDY SLTY ETC

ADDITIONAL CANSTITUENTSCANSTITUENT 5 AND 115 WITH GRAVEL WITH SAND WITH SILT ETC

TRACE GRAVEL TRACE SAND TRACE SILL ETC OR NOT NOLED

KEY

SAMPLE NUMBER INTERVAL SAMPLER TYPE

OF TOTAL LENGTH DRIVEN 325INCH 00 242INCH SPLIT SPOON SAMPLER

RECOVERY RQXESENTSRQXESENT PEECENTOGE
CODE DESCRIPTION

SAMPLE

IDENTIFICATION
4LOTCI LENGTH DRRVEN

200INCH 00 150INCH SPLIT SPOON SAMPLER

GRAB SAMPLETLURNBER

PORTION OF SAMPLE RETAINED 300LB HAMMER 30INCH DROP

FOR ARCHIVE CI
140LB HAMMER 30INCH DROP

PUCHED

PLO OTHER

APPROXENOTE WOTU ELEVATION AT RIME OF DRLUSG

PHOTOIONISATLON AABSAAB BEYC AID OR ON DOTE NOTED

LRSLTTY OPENED SEMPDE II PPM

II SOIL CLASSIFICATION SYSTEM AND KEY FIGURE BI
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BI

SAMPLE DATA SOIL PROFILE

DRINING METHOD DRIVEN OPEN HOLE

GFOUND ELEVATION II 159 II INGVDI

ID D 0

119111 BROWN SLLY LINE SAM WITH TRACE COAL GRAVEL

AND ASPHALT LOOSE DRY LID BLOW COUNTSCOUNT NOT

0510 43 00 REPRESENTATIVE OL SOIL DENSITY

GRAY WITH RUST MOTTLING FINE SANDY SILT TO SILLY

FINE SAND MEDIUM STILL TO MEDIUM DENSE MOIST

SM 119111 GRAY WITH RUST MOTTLING VERY TINE

LB 39
SAND WITH SILT MEDIUM DENSE MOIST

SP DARK GRAY VERY FINE TO TINE SAND WITH

4045 34 01
TRACE SILL MEDIUM DENSE MOIST TO WET

38 00

35 00

BI

80901 26 00 AID

BORING COMPLETED 72992
TOLAL DEPTH 90 IT

12

15

NOTEE SLRALIGRAPHIC CONLACLA AM BAUD HELD INTERPRULUTSONSINTERPRULUTSON AND RC GPOXE1ITS

2 RETSRENCE TO THE TEXT OF INA REPORT IS NECESSARY BR PROPAM UNDERSLANDING OT SUBAUIFSCE CONDITSONA

3 REFER TO KEY END SOS CLISSLTICATION SYSTEM TIGURE FOR EXPHINETION OF GREPISICSGREPISIC ND SYMBOLS

LOG OF BORING BI FIGURE B2
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B2

SAMPLE DATA SOIL PROFILE

DRIONG METHO DRIVEN OPEN HOLE

F
U

GROUND ELEVATION ITT 146 II INGVDI

FLD ID 0
O

LIGHT BROWN SANDY GAVE1 WITH GRASSGRAS AND ROOTSROOT

82

05TO LB 41 00 GRANULAR COAL AND ASH TILL

BROWN WITH RUST MOTTLING VERY LINE SANDY

SFT WITH ORAGNICSORAGNIC MEDIUM STILL MOIST

SM DARK GRAY WITH RUST MOTTLING SILTY RERY

TINE SAND WITH TRACE ORGANICSORGANIC MEDIUM
LB

DENSE MOIST

LB 37 00
DARK GRAY WITH RUST MOTTLING LINE SAND
WITH TRACE SILT NREUIUM DENSE MOIST TO

WET

LB 32 00

B2

1075 LB 26 00

KID

BORING COMPLETED 72992
TOTAL DEPTH 75 II

L2

NOTESNOTE STRTIGEPHIC CONTACTSCONTACT CRC BSD ON SID LELERPNELALIONSLELERPNELALION AND SRI PPN0XMLS
2 RF SRNCA 10 III ISIRL 01 ILLSILL REPORT IS NSCESSSRY FOR PROPR UNDSFSTSNDINQ OL SRIURFSCI CONTATLONS

3 REFER TO KEY END SOC CASSILLCATION SYIEM FIGURE BR XPLSNSLLCO CI GRAPHICSGRAPHIC AND SYMBOLS

II LOG OF BORING B2 FIGURE B3
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B3

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

U
GROUND ELEVATION 11TH 157 FT NGVOI

CFLO

SM LIGHT TO DARK CROWN SILTY VINE SAND WITH

83
ORPANICSORPANIC AND TRACE COAT MEDIUM DENSE

0010 35 00 MOIST LIII

LIGHT BOWN WITH RUST MOTTLING ME
SANDY SILT MEDIUM STILT MOIST

40 00

LIGHT GRAY SILTY VERY FINE SAND TO SANDY

ST MEDIUM DENSE TO MEDIUM STIFF MOIST

39 00

DARK GRAY LWTE SAND MEDIUM DENSE MOIST

TOWEL

38 00

34 00

63

7580 21 00 AID

BORING COMPLETED 72992
TOTAL DEPTH 90 FT

3
I

NOTESNOTE STRALIGRPLIIC CONLACTSCONLACT AT BSD ON FIELD INTRGRSTTIONSINTRGRSTTION AND A APPROSVWL

2 RELSRSNC TO THI TSAL OF INS REPORT IS NECESSARY FOR POPER UNDERSTANDING OF SUBSURTCE CONDITIONS

3 REF SR TO XEY LED SOD CSSIHCTION SYSIEM TIARE 101 EXPIENSPION OF GRAPHICSGRAPHIC AND SYMBOLS

LJ LOG OF BORING B3 FIGURE 84
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B4

SAMPLE DATA SOL PROFILE

DRUING METHOD DRIVEN OPEN HOLE

U
GOUND ELEVATION IT 156 IL INGVD

ID TLD 51 A
O

00 LIGHT BLOWN VERY SANDY GRAVEL WITH TRACE

84 0 COAL FRAGMENTSFRAGMENT AND HYCKOCAR000 ODOR
0510 LB 21 30 LOOSE DRY FILL

P

MEDIUM BROWN SILT WITH TRACE ORGANICSORGANIC AND

HYDROCBON ODOR FNEDIUM SLILL RNOISTL

04
SM DARK BROWN TO BLACK SILTY VERY FINE

25301 LB 25 226 SANO WITH HYDROCARBON ODOR LOOSE MOIST

84

4045 LB 17 103

DARK BLOWN VERY FINO SAND WITH SIT

AND HYDROCARBON ODOR LOOSE MOIST

84

5560 LB IL 150

6
04

7075 LB 21 63

B4

8090 LB 26 57 DARK GRAY VERY LINE TO LINE SAND WITH

HYDROCARBON ODOR TMEDITTN DENSE WET

BORING COMPLETED 72992
TOTAL DEPLH 90 II

15

NOISE STRLIGRPTIIC CONTACTSCONTACT RC BSD ON FIELD MNLERPRTATIONSMNLERPRTATION AND SR PROIUMISPROIUMI
2 RFRNC TO THE EXT CL INS RPCIT IS NECESSARY BR PROPR UNDERSTANDING OF SUBIIWFACSSUBIIWFAC CONDILIONS

3 REFER TO ICEY AND SOI CTASSITICSHON SYSTEM FIGAE FOR EXIANELION OL GRPHIC AND SYMBOLS

EIJ LOG OF BORING B4 FIGURE BS
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B5

SAMPLE DATA SOIL PROFILE

DRELLNG METHOD DRIVEN OPEN NOTE

CN
GOTAID ELEVATION EFT 142 FT NGVD

CT FLD 0

P MEDIUM BROWN GRAVEY SANE WITH SOME SILT

NJDIUM DENSE WY FILL

LB 40 00
GRANULAR COAL AND ASH WITH SOME BICK

FRAGMENTSFRAGMENT IMEDIUM DENSE MOIST TILL

B5

11530 LB 41 00

18 34 05

85

5560 LB 27 02

85

6075 LB 17 02

DARK GRAY VERY TINE TO LINE SAND WITH AID

SILL LOOSE WET

BORING COMPLETED 72992
TOTAL DEPTH 75 FT

L2

T5

NOTESNOTE STRTISPTUIC CONTACTSCONTACT ARE BASED ON FIELD INTERPRTLON AND ARE PPROXMALE

2 REF ERANC TO THE TL OF LIDSLID VPCRT IS NECESSARY OR PROPER ANDRSLANDING OL SIAURLACE CONDILION

3 REFER TO XEY AND SEA CTSSLLICJTION SYSTM FQIC BR ENPIANSLION 01 GRAPHICSGRAPHIC AND SYMBOLS

LOG OL BORING B5 FIGURE 86
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B6

SAMPLE DATA SOIL PROFILE

DCILIRRG METHO DRIVEVR OPEN MOLE

U
GOUND ELEVATION TI 149 FT INGVD

IFL6

TAN VARY GRAVELLY VE TITLE SAND DENSE
0Y IDIT

LB 80 00

BROWN SILTY GRAVEL WITH SEND LOOSE

RNOIST TIE
66

25301 LB 175 00
00

3

LB 90 00 O
FL

GAY SILTY VERY LINE SAND WITH TRACE

GRAVEL MEDIUM DENSE MOISLI LIII

LB 65 00 DARK BROWN LINE SAND WITH SILT AND TRACE

GRAVEL DENSE MOIST ILL

27 00

GIANULAR PINK AND WHITE ASH LOOSE MOIST JILL

66
80901 LB 00 ATO

2 DARK BOWN WITH RUST MOTTLING LINE SAND
LOOSE WET TALL

BORING COMPLETED 713092
TOTAL DEPTH 90 II

L2

ILL

NOTESNOTE SSTIGREPHIC CONTACTSCONTACT ARS BASED ON FIELD INTERPRELATONSINTERPRELATON WD RC RPROSVSATS

2 REFERENC TO THE TEST OT THU REPORT IS
NECESSARY FOR PROPOR UNDERSTANDING OF SUBAURISCE CONDITIONS

3 RATER TO KEY AND SOA CSSIHCTION SYSTEM TIQUIE TOT ESPLSNETION OF GRUPFIICSGRUPFIIC ND SYMBOLS

LOG OF BORING 86 FIGURE 87
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B77A

SAMPLE DATA SOIL PROFILE

1BLOW STEM AUGET
DRILLING MELHOD DRIVEN OPEN HOLEZ U CL

TO
GROUND ELEVATION FT 155 II NOV01

OD AI O
O

SP DARK BLOWN VY TINE TO TWIN SAND WITH

SOME SILT AND GRAVEL MEDIUM DENSE MOIST
1015 LB 39 27 TILT

87

1520 LB 100

DARK BROWN VERY SANDY GRAVEL WITH HYDROCARBON

ODOR LOOSE MOIST FIT3 OF
87 00

3040 LB 28 105 O0

DARK BROWN VERY FINE TO LINE SAND LOOSE

MOIST FILL

4560 18 19 45

6
B7

6570 18 19 24

GRANULAR COAL TYICK AND PINK TO WHITE ASH

LB 30 00 MEDIUM DENSE TO DENSE MOIST FILL

AID

67

100105 LB 109 30

BORING COMPLETED 72992
TOTAL DEPTH 105 II

12

NOTE REFUSAL AT 30 IN GEOLOGY

FROM 30 TO 105 LROM BIA DRILLED 70
TO THE SOUTH OP BY

1
L5

NOTESNOTE STRTIGAPLRIC CONTACT R BSD ON HLD INTERPRETATIONSINTERPRETATION AND RC EPPROCALS

2 RELERENC TO THE ACT OL THE REPORT IS NECESSARY BR PROPEL NDELSTANDLI OP IUBWLICA CONDITIONS

3 REFER TO XSY AND SD CLUSILICTION SYSTEER LIGUE FOR EVEISNILION OF GRAPHICSGRAPHIC AND SYREBDI

LJ LOG OF BORING B77A FIGURE B8
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B8

SAMPLE DATA SOIL PROFILE

DQNG METHOT GIVEN OPEN HOLE

I
U

GROUND ELEVATION ITH 147 IT NOV01

00 CL 0

DARK BROWN SILTY LIN SAM WITH

AVEL AND HYDROCARBON ODOR IDENSE MOISTI

LB 87 IL 141

1520 LB 98 00
GRANULAR COAL AND DINK TO WHILE ASH WITH SOME

BTICK HAGMENL5 AND LINE SILTY SAND

LOOSE TO MEDIUM DENSE MOIST TO WET LILT

LB 42 00

LB 17 00

E
68

16570 LB 11 00

AID

88

7590 LB 22 00

9

BORING COMPLETED 12992
TOTAL DEPTH 90 IT

NOTESNOTE STFTIGRAPFLIC CANTICL WA BAED OE ISID IVDEVCWLAHON SAD AT VOXINIT
2 RLRNC TO THE SET OF TILE RSORT IS NECESSARY 1O1 PRC MDETSTSNDING 01 UB4ISCSUB4ISC COATLOA5

3 FLLSFLL TO KEY END SD CSSILICTOA SYSLIN LIGUR LOT ONPISACLION OF GRSPLIICSGRSPLIIC END SYMBOLS

LAJ LOG BORING 88 FIGURE B9
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B9

SAMPLE DATA SOL PROFSLE

DRHNG MELILO DRIVEN OPEN HOLE

IZ CL
U

GROUND ELEVATION IT 160 IT NGVO

LFL0 0

III
MEDIUM BROWN SILTY SAND WITH GRAVEL VERY

DENSE DRY ILL

18 87 00

MEDIUM BROWN VERY GRAVELLY SAND WITH

B9 TRACE SILT MEDIUM DENSE MOIST LIII

1525 LB 25 00

GRANULAR COAL BUCK AND PINK 10 WHITE ASH

VERY LOOSE MOIST LILT

LB 00

18 00

SM
DARK BROWN SILTY LINE SAND LOOSE WET

6575 LB 16 00

AID

BORING COMPLETED 73092
TOTAL DEPTH 70 IT

T2

NOTESNOTE SLUATIGRAPTIIC CONTACTSCONTACT YE BASED ON FIELD NTGRTSLONSNTGRTSLON END RC AGGROXIUNITE

2 RTYENC TO THE TEAL 01 1111 REPORT IS NCEAARY FO GROPER UNDERILMFLDIFLP 01 SUBAURTACSSUBAURTAC CONDITIONS

3 RATER TO KEY AND SO CIECAILLCATIUN SYCTE4N LIGURE IO EXPIENETION OF GRPHICSGRPHIC END YMBOF

LOG OF BORING B9 FIGURE BB
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BLO

SAMPLE DATA SOL PROFILE

DRILING METLIOCI DRIVEN OPEN HOLE

01

U
GROUND ELEVATION II 155 II 1NOV01

ID CL CL 0 U
GP LI9FLT TO CAK BROWN VERY SANDY GRAVEL

810 OO WITH SOME SIL LOOSA DRY TO MOIST

11015 LB 113 00 0 LIII

Q00
810

1520 10 80 00

OOO
SINAI COBBLESCOBBLE

0

BOO0

DARK BOWN LINE SAND VERY DENSE MOIST

HILL

10 60 00

810

8590 10 38 00

GANAR COAL AND ASH DENSE MOIST TO WET
LIE AID

810

9095 LB 82 00

BORING COMPLETED 73092
TOTAL DEPTH 105 II

1

NOTESNOTE I STSTIGRAPEIC CONIACTI ATE 8USD ON ISID WILATPRSLSLIONSWILATPRSLSLION EN IFS GOXWISIS
2 RELRENC TO THE EEL OF IFIA REPOIT IS FLSCCSFY TOF PUSI AIDSRSLSNDING OL SUBSITFSCSSUBSITFSC CONDITIONS

3 ROPER TO KSY END SOE CISISILICITION SYSTELI PIQUTE IE EVPLNLION OL GRPHICSGRPHIC END SYMBOLS

LOG OF BORING BIO FIGURE 311
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BIL

SAMPLE DATA SOIL PROFILE

DRILLING METHOD DRIVEN OPEN HOLE

GROUND ELEVATION FT 128 IT INGVDJ

Q6

MEDIUM BROWN VERY GRAVELY LINE SAND
WITTL SOME SDL LOOSE MOIST ILL

10515 10 24 00

LB 35 00

GRANULAR COAL AND PINK TO TAN ASH WITH
811

HYDROCARBON ODOR FLOOSE TO MEDIUM DENSE4045 LB 47 20 MOIST 1411

BIL

5560 LB 18 30

AID

BIL

70751 LB 20 80

SE BLACK LINE SAND WITH HYOCARBON ODOR AND

HAD WOOD LOOSE WELL

BORING COMPLETED 73092
TOTAL DEPTH 75 IL

12

I5

MOLESMOLE I STRHIGRPHIC CONHICIC BLEED OFL LISID INDSRHSTION END SR 0040ANTLTS

2 RETINCSRETINC TO THE LEIT AT 114 REPORT IS NECESSARY FOR O5ISI UNDERSHANDINO 01 SULISORL CS CONDDIONA

3 REFESREFE TO KOY SAD SOIL CLASSILICHION SYSTEM HIGURE FOR XPHINTION OF GRIPLIICSGRIPLIIC END SYMBOLS

LOG 01 BORING BIL FIGURE B12
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B12

SAMPLE DATA SOIL PROFILE

DRILTIIG METHOD DRIVEN OPEN HOLE

1J

GROUND ELEVATION TTI 126 II NOV01

DARK BOWN VELY GRAVELLY SAND WITH IFACE
B12 1 SILT IMETHUM DENSE MOIST FIN0515 LB 65 00

LB 43 00

GRANULAR COAL AND PINL TO WHITE ASH

MEDIUM DENSE MOSTI FILL

LB 32 28

12

5560 LB 22 50

MEDIUM BROWN FINE SANDY SILT WITH ORGANICSORGANIC AID
AND HYDROCARBON ODOR MEDIUM STIFF MOIST

DARK BROWN LINE SAND LOOSE WET
812

7075 LB 21 60

BORING COMPLETED 73092
TOTAL DEPTH 75 IT

12

L5

NOTESNOTE SLSTIGRAEHIC CONTACTSCONTACT ARE BASD ON FIELD NITSRPCILUTIONSNITSRPCILUTION AND AN EPPROSEALLE

2 REFENENC TO PT TEST OF ILILSILIL REPORT II NECESSARY FOR PROP UNDONTNG OF SUBSUNLECE CORTLCNS

REFER TO LY END SOIL CLISSIFICILION SYSTEM LIPNE FOR EXPIENELION OF GREPLRICSGREPLRIC AND SYMBOLS

LOG 01 BORING B12 FIGURE B13
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B13

SAMPLE DATA SOIL PROFILE

DRG METNOD DRIVEN OPEN HOLE

GROUND ELEVATION NT 126 II NGVDI

OE 0

DARK BROWN SILTY SAND WITH RACE ORGARVCSORGARVC

813 AND GRAVEL LOOSE MOIST HA
0515 LB 00

LB 00

GRANULAR COAL AND PINK TO WHITE ASH

HYATT LOOSE MOIST TILL

LB 12 00

813

5560 LB 52

DARK BROWN LINE SAND WITH STRONG
ATO

813 HYDROCARBON ODOR LOOSE WET
IB0651 LB 13

BORING COMPLETED 73092
TOTAL DEPTH 75 IT

NOTESNOTE 1
STITIGRPTIIC COMICTSCOMICT VS BATED ON HELD MLSRPRSTSLIONSMLSRPRSTSLION UND ARE SPPROIMATS

2 REISRENC TO THE TESI OL THE REPORT IS NECASLERY BR POPOR UNDERSTANDING OF STTSURLECSSTTSURLEC CONDITIONS

AELER TO KY ND SOD CLASSIFSCILON SYSTEM LIGUSE BR EXPTUNAHIOE OF GRAPHICSGRAPHIC AND SYMBOLS

LOG OF BORING B13 FIGURE B14
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APPENDIX

FIELD PROCEDURESPROCEDURE

THISTHI APPENDIX DESCRIBESDESCRIBE THE FIELD PROCEDURESPROCEDURE USED DURING THE INVESTIGATION OF SOIL AND

GROUNDWATER CONDITIONSCONDITION AT THE NBF FTC

SOIL BORINGSBORING

TOTAL OF 13 SOIL BORINGSBORING WERE EITHER DRILLED OR DRIVEN USING TRUCKMOUNTED HOLLOW

STEM AUGER RIG EQUIPPED WITH HYDRAULIC 140LB HAMMER ELEVEN OF THE BORINGSBORING WERE ADVANCED

AS DRIVEN OPEN HOLESHOLE USING 242INCH ID 24INCH LONG SPLITSPOON SAMPLER DRIVEN ON

CONTINUOUSCONTINUOU 15FT INTERVALSINTERVAL FROM THE GROUND SURFACE TO THE GROUNDWATER SURFACE TWO BORINGSBORING

WERE DRILLED WITH 4INCH ID HOLLOWSTEM AUGERSAUGER WHEN GRAVEL WAS ENCOUNTERED WHICH COULD NOT

BE PENETRATED WITH THE DRIVEN SAMPLER THE BORINGSBORING WERE ALL ABANDONED BY BACKFILLING WITH

BENTONITE CHIPSCHIP TO THE GROUND SURFACE

ONCE THE SPLITSPOON SAMPLER WAS RETRIEVED AND OPENED SOIL WITHIN THE SAMPLER WAS

SCREENED WITH PHOTOIONIZATION DETECTOR PID FOR VOLATILE ORGANIC COMPOUNDS SELECTED SAMPLESSAMPLE

WERE ALSO SCREENED BY HEADSPACE ANALYSIS MINIMUM OF TWO SAMPLESSAMPLE PER BORING WERE

COLLECTED FOR CHEMICAL ANALYSIS ONE OF THE SAMPLESSAMPLE WAS COLLECTED FROM THE UNSATURATED ZONE

BASED ON FIELD SCREENING RESULTSRESULT THE OTHER SAMPLE WAS FROM THE GROUNDWATER SURFACE SAMPLESSAMPLE

WERE COLLECTED FOR VOLATILE ORGANIC ANALYSISANALYSI BY INSERTING 15INCH ID 6INCH LONG BRASSBRAS SAMPLE

LINER INTO THE UNDISTURBED SAMPLE RETRIEVING THE LINER AND COVERING BOTH OF ITS ENDSEND WITH TEFLON

FILM AND PLASTIC END CAPS THE SAMPLE REMAINING IN THE SPLITSPOON WAS THEN HOMOGENIZED IN

STAINLESSSTEEL BOWL AND SPLITSSPLIT FOR OTHER ANALYSESANALYSE WERE COLLECTED IF NECESSARY OCCASIONALLY

POOR SAMPLE RECOVERY PREVENTED THE COLLECTION OF THE VOLATILE ORGANIC SAMPLE WITH BRASSBRAS LINER

IN THOSE CASESCASE GLASSGLAS JAR WAS FILLED FULL OF SOIL DIRECTLY FROM THE SAMPLER USING SPOON

ALL SAMPLING EQUIPMENT WAS DECONTAMINATED BY SCRUBBING WITH SOLUTION OF ALCONOX

AND TAP WATER FOLLOWED BY TAP WATER RINSE AND FINAL DISTILLED WATER RINSE BOWLSBOWL AND SPOONSSPOON

WERE AIR DRIED AND KEPT IN PLASTIC BAGSBAG BETWEEN USE

AFTER SAMPLE COLLECTION THE SAMPLE JARSJAR AND LINERSLINER WERE PUT IN CHILLED COOLER AND HAND

DELIVERED AT THE END OF EACH DAY TO ANALYTICAL RESOURCESRESOURCE INC SOIL CUTTINGSCUTTING DECONTAMINATION

FLUIDSFLUID AND MONITORING WELL PURGE WATER WERE COLLECTED INTO APPROPRIATELY LABELED 55GAL DRUMS
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SURFACE SOIL SAMPLING

LOCATIONSLOCATION FOR SAMPLESSAMPLE FROM THE BERMSBERM OF THE IMPOUNDMENT WERE DETERMINED BY DIGGING

SERIESSERIE OF SMALL SHOVEL HOLESHOLE ALONG THE BERMSBERM INSERTING PID PROBE INTO EACH HOLE AND

MONITORED THE LOCATIONSLOCATION WITH THE HIGHEST PED READINGSREADING WERE THEN SAMPLED BY COLLECTING SOIL

FROM SMALL SHOVEL HOLE DUG ADJACENT TO THE HOLESHOLE DUG FOR FIELD SCREENING THE SAMPLE BOTTLE

FOR VOLATILE ORGANIC ANALYSISANALYSI WAS FILLED DIRECTLY FROM THE SHOVEL HOLE USING STAINLESSSTEEL SPOON

OTHER SAMPLE BOTTLESBOTTLE WERE FILLED FROM STAINLESSSTAINLES STEEL BOWL CONTAINING HOMOGENIZED SOIL

COLLECTED FROM THE INTERIOR OF THE SHOVEL HOLE

THE SURFACE SAMPLESSAMPLE FROM THE BOTTOM OF THE IMPOUNDMENT WERE COLLECTED IN SIMILAR

MANNER AS THE BERMSBERM EXCEPT FIELD SCREENING WAS NOT CONDUCTED TO DETERMINE SAMPLE LOCATIONS

INSTEAD SAMPLESSAMPLE WERE COLLECTED BASED ON OBTAINING REPRESENTATIVE AERIAL COVERAGE OF THE

IMPOUNDMENT BOTTOM THE IMPOUNDMENT BOTTOMSBOTTOM CONTAINED RIO STANDING WATER DURING THE FIELD

PROGRAM

MONITORING WELLSWELL

REDEVELOPMENT

THE FOUR EXISTING MONITORING WELLSWELL WERE REDEVELOPED DAYSDAY PRIOR TO SAMPLING BY

PUMPING THE WELLSWELL WITH CENTRIFUGAL PUMP UNTIL THE PURGED WATER WHICH IN ALL WELLSWELL WAS

INITIALLY TURBID AND SILTY WAS CLEAR PRIOR TO REDEVELOPMENT THE WELLSWELL WERE CHECKED FOR FREE

PRODUCT BY EXAMINING THE WATER IN AN ACRYLIC BAILER AFTER IT WAS LOWERED SEVERAL INCHESINCHE INTO THE

WATER APPROXIMATELY 10 GAL WERE PURGED FROM EACH WELL DURING REDEVELOPMENT

GROUNDWATER SAMPLING

THE FOUR EXISTING MONITORING WELLSWELL WERE SAMPLED BY FIRST MEASURING THE DEPTH TO WATER

WITH AN ELECTRIC TAPE TO THE NEAREST 001 FT MINIMUM OF THREE WELL
CASING

VOLUMESVOLUME OF WATER

WAS THEN PURGED FROM EACH WELL WITH CENTRIFUGAL PUMP CONNECTED TO SINCH ID POLYETHYLENE

PURGE TUBESTUBE USED FOR WELL REDEVELOPMENT AFTER THREE WELL VOLUMESVOLUME WERE PURGED THE WELLSWELL WERE

SAMPLED USING PERISTALTIC PUMP CONNECTED TO DEDICATED 8INCH ID
POLYETHYLENE TUBING THE

DISCHARGE RATE OF PERISTALTIC PUMP WAS LOWERED WHEN THE BOTTLESBOTTLE FOR VOLATILE ORGANIC ANALYSISANALYSI

WERE FILLED TO PREVENT LOSSLOS OF VOLATILESVOLATILE BY FLUID TURBULENCE THE SAMPLESSAMPLE FOR METALSMETAL ANALYSISANALYSI WERE

ORIGINALLY PLANNED TO BE FIELD FILTERED AND PRESERVED HOWEVER THE 02MICRON FILTERSFILTER CREATED TOO

MUCH BACK PRESSURE FOR THE PERISTALTIC PUMP TO OPERATE THEREFORE THE METALSMETAL SAMPLESSAMPLE WERE

COLLECTED UNFILTERED ANY PRESERVATIVESPRESERVATIVE WERE RINSED OUT OF THE SAMPLE BOTTLESBOTTLE PRIOR TO FILLING
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CONDUCTIVITY PH AND TEMPERATURE WERE MEASURED DURING SAMPLE COLLECTION

CONDUCTIVITY AND PH METERSMETER WERE CALIBRATED FOLLOWING PROCEDURESPROCEDURE PROVIDED WITH THE

INSTRUMENT PRIOR TO COMMENCEMENT OF SAMPLING AND AT LEAST ONCE EVERY FOUR HOURSHOUR DURING

SAMPLING CALIBRATION ADJUSTMENTSADJUSTMENT WERE RECORDED IN LOGBOOK MAINTAINED WITH EACH METER

FOUR REPLICATE FIELD MEASUREMENTSMEASUREMENT WERE MADE AND RECORDED ON THE SAMPLE COLLECTION FORM ALL

SAMPLESSAMPLE WERE PLACED IN AN ICED COOLER AND HAND DELIVERED TO LOCAL LABORATORY AT THE END OF THE

DAY THE CHAINOFCUSTODY FORMSFORM DOCUMENTING SAMPLING POSSESSION AND TESTING PARAMETERSPARAMETER

ACCOMPANIED THE SAMPLESSAMPLE DURING COLLECTION AND TRANSFER

SAMPLE LOCATION SURVEY

ALL SOIL SAMPLE LOCATIONSLOCATION WERE IDENTIFIED AND FLAGGED BY THE FIELD CREW SAMPLE LOCATIONSLOCATION

WERE SURVEYED FOR HORIZONTAL CONTROL BY ESTABLISHING BASELINE OFF RELATIVELY PERMANENT SITE

FEATURE IE SOUTHEAST CORNER OF SEATTLE CITY LIGHT BUILDING HORIZONTAL CONTROL FOR EACH SAMPLE

LOCATION WAS DETERMINED BY TAPING THE RADIAL DISTANCE TO EACH LOCATION FROM EACH END OF THE

BASELINE THE INTERSECTION OF THE RADII DETERMINED THE SAMPLE LOCATIONS
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APPENDIX

SKYDROLIM SCREENING LEVELSLEVEL

SKYDROLTM INCLUDING ITS MAJOR CONSTITUENTSCONSTITUENT IS NOT LISTED ON EXISTING OR PROPOSED FEDERAL

ANDOR STATE DRINKING WATER STANDARDSSTANDARD DEVELOPED UNDER THE SAFE DRINKING WATER ACT OR BY THE

STATE BOARD OF HEALTH IN THE ABSENCE OF SUCH STANDARDSSTANDARD HUMAN HEALTH BASED CONCENTRATIONSCONCENTRATION

WERE CALCULATED FOR SKYDROLSTM CONSTITUENTSCONSTITUENT USING THE FORMULASFORMULA IN WAC 173340720 THAT ARE

PROTECTIVE OF GROUNDWATER VIA DIRECT INGESTION OF GROUNDWATER IE GROUNDWATER CLEANUP LEVEL

AND OF SOIL WITH THE POTENTIAL TO LEACH SKYDROLSTM CONSTITUENTSCONSTITUENT TO GROUNDWATER IE SOIL SCREENING

LEVEL

CALCULATING CORRECTIVE ACTION SCREENING LEVELSLEVEL FOR SKYDROLTM USING MTCA FORMULASFORMULA IS

COMPLICATED DUE TO THE LACK OF
NECESSARY TOXICOLOGICAL INFORMATION THE SELECTED APPROACH FOR

DEVELOPING SCREENING LEVELSLEVEL FOR THISTHI STUDY FOCUSED ON TRIBUTYL PHOSPHATE TBP THE PRIMARY

CONSTITUENT OF SKYDROLTM THE AVAILABLE TOXICITY DATA FOR TBP INCLUDESINCLUDE TDLO THE LOWEST DOSE

OF MATERIAL INTRODUCED BY ANY ROUTE OTHER THAN INHALATION OVER ANY GIVEN PERIOD OF TIME AND

REPORTED TO PRODUCED ANY TOXIC EFFECT USING STANDARD PROCEDURESPROCEDURE OUTLINED IN EPA GUIDANCE

ETHIER EPA 1989 TDLO CAN BE USED TO CALCULATE REFERENCE DOSE RFD FORMULASFORMULA PROVIDED

IN THE MTCA REGULATION CAN THEN BE USED TO CALCULATE HUMAN HEALTHBASED CLEANUP LEVELS

THE REPORTED TDLO FOR TBP IS 12600 MGKG OISHI 1982 THISTHI WAS ADMINISTERED TO RATSRAT

IN FEED AT CONCENTRATIONSCONCENTRATION OF 05 PERCENT BASED ON THE AMOUNT OF FOOD RAT EATSEAT DAILY AND AN

ASSUMED RAT WEIGHT THISTHI CORRESPONDSCORRESPOND TO 500 MGKGDAY OF TBP APPLYING SAFETY FACTOR OF

10000 CONSISTENT WITH EPA GUIDANCE RESULTSRESULT IN AN ESTIMATED REFERENCE DOSE OF 005 MGKGDAY
THE REFERENCE DOSE CAN BE USED TO CALCULATE MTCA METHOD HUMAN HEALTHBASED CONCENTRATIONSCONCENTRATION

OF 4000 MGKG AND 800 PGL FOR SOIL PROTECTIVE OF DIRECT CONTACT AND GROUNDWATER

RESPECTIVELY MULTIPLYING THE GROUNDWATER CONCENTRATION BY 100 AS SPECIFIED IN WAC 173340

740 RESULTSRESULT IN SOIL CLEANUP LEVEL PROTECTIVE OF GROUNDWATER FOR TBP OF 80 MGKG
THE LD5O FOR

SKYDROITM IS 2100 MGKG AND 3000 MGKG FOR TBP THISTHI INDICATESINDICATE THAT

SKYDROLTM IS MORE TOXIC THAN TBP ADJUSTING THE TB CLEANUP LEVEL DOWNWARD BASED ON THE

SKYDROLTM LD5O RESULTSRESULT IN
SCREENING LEVEL FOR SOIL OF 60 MGKG BASED ON GROUNDWATER

PROTECTION AS FURTHER MEASURE OF CONSERVATISM ALL FOUR MAJOR CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE

SUMMED THEN COMPARED TO THISTHI SCREENING LEVEL TO DETERMINE IF ANY INDIVIDUAL SOIL SAMPLE WAS

OF POTENTIAL CONCERN
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THE ESTIMATED GROUNDWATER SCREENING LEVEL FOR SKYDROLTM BASED ON REVISION OF THE

800 TGL GROUNDWATER HEALTHBASED CONCENTRATION FOR TBP IS 600 JTGL AGAIN ALL FOUR MAJOR

CONSTITUENTSCONSTITUENT OF SKYDROLTM WERE SUMMED THEN COMPARED TO THISTHI SCREENING LEVEL AS AN ADDED

MEASURE OF CONSERVATISM

REFERENCESREFERENCE

ETHIER ELIZABETH THE ROLE OF HEALTHBASED CRITERIA DEVELOPMENT IN UASTHAMASUASTHAMA INSTALLATION

RESTORATION PROGRAM ORNL PUBLICATION 6489 OAK RIDGE NATIONAL LABORATORY OAK RIDGE TN

OISHI H S OISHI AND K HIRAGA 1982 TOXICITY OF SEVERAL PHOSPHORIC ACID ESTERSESTER IN RATS

TOXICOLOGY LETTERSLETTER 13 2934
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